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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The circuit board formation process which carries out the distribution train of two or more electrode patterns for 
forming the bonding pattern for the aforementioned IC chip package, and the electrode for external connection to a set circuit 
board side, and forms them in it in the manufacture technique of the semiconductor package which mounted IC chip, IC chip 
package process which carries out electrical installation of the aforementioned IC chip to the aforementioned bonding 
pattern, The closure process which carries out the resin seal of this IC chip, and the electrode formation process which forms 
a salient electrode in the aforementioned electrode for external connection, The hold process which forms the package 
aggregate according to the height formation process which forms a height in the field besides the package product of the 
aforementioned salient electrode side of the aforementioned circuit board, and fixes the salient electrode of this package 
aggregate to a criteria member, The manufacture technique of the semiconductor package characterized by consisting of a 
cutting process which cuts the circuit board of the held package aggregate and forms the completion semiconductor package 
of a single individual. 

[Claim 2] The aforementioned height is the manufacture technique of the semiconductor package according to claim 1 

characterized by being in all the pieces of an individual cut at the aforementioned cutting process. 

[Claim 3] The aforementioned height is the manufacture technique of the semiconductor package a claim 1 and two 

publications characterized by being structure almost equivalent to the aforementioned salient electrode. 

[Claim 4] The aforementioned height formation process and the aforementioned salient electrode formation process are the 

manufacture technique of the semiconductor package according to claim 1 to 3 characterized by being carried out at the same 

process. 

[Claim 5] The aforementioned height is the manufacture technique of the semiconductor package a claim 1 and two 
publications characterized by consisting of a liquefied resin. 

[Claim 6] The height which consisted of an aforementioned liquefied resin is the manufacture technique of the 
semiconductor package according to claim 5 by which it is forming [ in a line ] characterized. 
[Claim 7] The aforementioned height is the manufacture technique of the semiconductor package a claim 1 and five 
publications characterized by being the structure of pasting up a plate. 

[Claim 8] The height of the aforementioned height and the aforementioned salient electrode is the manufacture technique of 
the semiconductor package according to claim 1 to 7 by which it is things characterized [ almost same ]. 
[Claim 9] The aforementioned salient electrode is the manufacture technique of the semiconductor package according to 
claim 1 to 8 characterized by being a solder bump. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture technique of the semiconductor 
package which has a still detailed salient electrode for external connection with respect to the manufacture technique of a 
semiconductor package. 
[0002] 

[Description of the Prior Art] In recent years, the flip chip bonding which mounts a bare chip on a substrate by direct face 
down in connection with a miniaturization of a semiconductor package and high-density-izing is developed, an appearance 
of a camcorder/movie, a portable telephone, etc. - a bare chip and abbreviation - the same compact package of a dimension 
and the pocket device which carried the so-called CSP (a chip size / scale package) have appeared successively Recently, a 
development of CSP progresses quickly and the commercial-scene demand has got into stride. 
[0003] The conventional technique which took much drawings 5 , carried out and was high-density-assembly-ized is 
indicated by JP,8-153819,A. Based on a drawing, the schema is explained below. 

[0004] The process which gives a copper-coating layer to the strip-of-paper-like circuit board 1 after forming a through hole 
2 in drawing 5 , After giving a photopolymer coat to the circuit pattern formation process which forms the circuit pattern 
containing the common electrode 14 linked to all circuit patterns which constitutes two BGA two or more, and vertical both 
sides of the aforementioned circuit board 1, by etching The common electrode 14 and IC chip, a bonding wire, and the dry 
film lamination process that forms a dry film so that each connection of a solder bump may be removed, A nickel-Au deposit 
is formed in the front face of the copper-coating layer of the electrode which has exposed vertical both sides of the 
aforementioned circuit board 1 using the aforementioned common electrode 14. 

[0005] Next, the pattern separation process of separating the common electrode 14 and a circuit pattern carries out hole dawn 
of the slot 16 by router manipulation so that it may leave link section 15a connected with the circuit board 1 in the four 
corners along with the neighborhood of the product separation line 15. Then, a resin seal is carried out by wire bonding and 
the transfer mold, and a solder bump is formed in the inferior surface of tongue of the circuit board 1. 
[0006] Since the link section which left the product separation process to the aforementioned four corners is narrow, it can 
manufacture BGA of a single individual by dissociating very easily, without applying an excessive load with separation 
meanses, such as punching. 

[0007] However, although the productivity of manufacture technique of the semiconductor package of the shape of a strip of 
paper mentioned above which takes and is carried out improves a little as compared with the manufacture technique of the 
semiconductor package of a single individual, in CSP which is a compact package, there is little base blanking number at the 
time of a circuit board manufacture, and a production cost becomes high. [ two or more ] Moreover, when the distance of a 
difference to the center of a ball electrode of being located in the outermost periphery from the rim of the aforementioned 
circuit board was lost like aforementioned CSP, there was a problem of a grade that ** even of a golden die pressing in case 
separation meanses, such as punching, separate at a product separation process was lost. 

[0008] Then, the schema is explained below about the manufacture technique of the conventional semiconductor package of 
CSP carried in a small pocket device etc. 

[0009] The circuit board formation process which is first shown in drawing 6 (a) and which takes and is carried out [ many ] 
After forming a through hole (not shown) in set circuit board 1 A by which the double-sided copper flare was carried out, 
After forming a copper-coating layer by non-electrolytic-copper plating and electrolytic-copper plating, laminating and 
carrying out exposure development of the plating resist further and forming a pattern mask, by performing pattern etching 
using an etching reagent The electrode for external connection 4 which is a pad electrode is formed in an electrode [ which 
carried out the distribution train to the top side of the aforementioned set circuit board 1 A ] 3 for IC connection, and 
inferior-surface-of-tongue side. Next, solder resist processing is performed, by forming a resist layer in a predetermined 
fraction, opening of the resist layer which is the front face which can solder many same configurations is formed in the shape 
of a matrix, and set circuit board 1 A which takes and is carried out is completed at the inferior-surface-of-tongue side of the 
aforementioned set circuit board 1 A so that the electrode for external connection 4 may be exposed. [ much ] 2 is a cutline 
which intersects perpendicularly in X and the orientation of Y. 

[00 10] First, IC chip package process shown in drawing 6 (b) pours IC wafer at a bump process, and forms the solder bump 
5 in the pad electrode side of the aforementioned 1(J water. Although a stud bump method, a ball bump method, a plating 
bump method, etc. are generally in the aforementioned solder bump's 5 formation technique, the plating bump method which 
forms an aperture in a pad electrode position in a resist, is immersed into a solder bathtub in it, and forms a solder bump by 
plating can form a bump in a pad inter-electrode narrow array, and is the formation means of a solder bump effective in a 
miniaturization of IC chip. 

[001 1] Where the aforementioned IC wafer is stuck by the adhesive tape etc. after forming the aforementioned solder bump 
5, after the equipment of a dicing saw etc. cut to the predetermined chip size and a full cutting method cuts the thickness of a 
wafer in X and the orientation of Y, the IC chip 6 is divided into a simple substance. 

[0012] Flux is applied to the aforementioned IC chip with a solder bump 6, or the predetermined position of aforementioned 
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wiring Bataan of set circuit board 1 A mentioned above, after carrying in the predetermined position on the circuit board 1 of 
each of set circuit board 1 A which carried out the distribution train of two or more every one aforementioned IC chip 6 
divided into the simple substance, it passes through a solder reflow process and a flip chip package is performed. 
[0013] The closure process shown in drawing 6 (c) is in the status over two or more aforementioned IC chips 5 which carry 
out contiguity by the thermosetting closure resin 7, and the IC chip 6 is fixed on the circuit board 1 of each of set circuit 
board 1 A by face down by carrying out a resin seal in one by side potting. 

[0014] The ball attachment process shown in drawing 7 (a) forms the ball electrode 9 in the position of the electrode for 
external connection 4 formed in the inferior-surrace-oMongue side of set circuit board 1 A which mounted the IC chip 6 by 
arranging and carrying out a reflow of the solder ball. 

[0015] The criteria member attachment process shown in drawing 7 (b) sticks the electrode for external connection 4 formed 
in the inferior-surface-of-tongue side of set circuit board l A which mounted the IC chip 6 with fixed meanses, such as 
adhesives or an adhesive tape, on the criteria member 8. 

[00 16] Drawing 7 (c) is a tie ****** process, and after meeting the above-mentioned X and the cutline 2 of the orientation of 
Y and cutting and dividing into a single individual with cutting meanses, such as a dicing saw, it exfoliates from the criteria 
member 8 with heat etc. 
[0017] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in the manufacture technique of a 
semiconductor package mentioned above. That is, when it is cut by the single individual and it is divided into it at a dicing 
process, the circuit board besides a product is divided similarly. Since the circuit board besides a product was not being fixed 
on the criteria member 8 at this time, there was a problem of a dicing blade being damaged in a jump by the dicing inside of 
a plane by the separated piece of a substrate at the time of cutting. [0018] this invention is made in view of the 
above-mentioned conventional technical probrem, and the purpose offers the manufacture technique of the cheap 
semiconductor package carried in a small pocket device etc. 
[0019] 

[Means for Solving the Problem] The manufacture technique of a semiconductor [ this invention ] package for attaining the 
above-mentioned purpose The circuit board formation process which carries out the distribution train of two or more 
electrode patterns for forming the bonding partem for the aforementioned IC chip package, and the electrode for external 
connection to a set circuit board side, and forms them in it in the manufacture technique of the semiconductor package which 
mounted IC chip, IC chip package process which carries out electrical installation of the aforementioned IC chip to the 
aforementioned bonding pattern, The closure process which carries out the resin seal of this IC chip, and the electrode 
formation process which forms a salient electrode in the aforementioned electrode for external connection, The hold process 
which forms the package aggregate according to the height formation process which forms a height in the field besides the 
package product of the aforementioned salient electrode side of the aforementioned circuit board, and fixes the salient 
electrode of this package aggregate to a criteria member, It is characterized by consisting of a cutting process which cuts the 
circuit board of the held package aggregate and forms the completion semiconductor package of a single individual. 
[0020] Moreover, it is characterized by the aforementioned height having a height in all the pieces of an individual cut at the 
aforementioned cutting process. 

[0021] Moreover, it is characterized by the aforementioned height being structure almost equivalent to the aforementioned 
salient electrode. 

[0022] Moreover, it is characterized by performing the aforementioned height formation process and the aforementioned 
salient electrode formation process at the same process. 

[0023] Moreover, it is characterized by the aforementioned height consisting of a liquefied resin. 

[0024] Moreover, it is forming [ in a line ] characterized by the height which consisted of an aforementioned liquefied resin. 
[0025] Moreover, it is characterized by the aforementioned height being the structure of pasting up a plate. 
[0026] Moreover, it is things characterized [ almost same ] by the height of the aforementioned height and the 
aforementioned salient electrode. 

[0027] Moreover, it is characterized by the aforementioned salient electrode being a solder bump. 
[0028] 

[Embodiments of the Invention] Based on a drawing, the manufacture technique of a semiconductor package in this 
invention is explained below. The drawing I and the drawing 2 are the gestalt of operation of this invention, and are 
explanatory drawing showing the manufacturing process ot the semiconductor package with a salient electrode. The same 
sign shows the same member as the conventional technique. 

[0029] First, since the circuit board formation process of drawing 1 (a), IC package process of drawing 1 (b), and the 
resin-seal process of drawing 1 (c) are the same as that or trie above-mentioned conventional technique, an explanation is 
omitted. 

[0030] When the ball attachment process which forms the ball electrode shown in drawing 2 (a) arranges and carries out a 
reflow of the solder ball to the position of electrode 4a for external connection formed in the inferior-surface-of-tongue side 
of each circuit board 1 of the aforementioned set circuit board 1 A, ball electrode 9a which is a salient electrode is formed. 
[003 1 ] When the height formation process shown in drawing 2 (b) arranges and carries out a reflow of the solder ball to the 
position of salient formation pad 4b besides the package product in the ball electrode 9a page formed in the 
inferior-surface-of-tongue side of each circuit board 1 of the aforementioned set circuit board 1 A, solder ball height 9b is 
formed. 

[0032] The criteria member attachment process shown in drawing 2 (c) is sticking ball electrode 9a and solder ball height 9b 
on the criteria member 8 by fixed meanses, such as the adhesives by NITTO DENKO CORP., for example, a heat sublation 
tape etc., "a ******** electrode-holder pressure sensitivity type dicing tape and SPV-224", and is fixed on the criteria 
member 8. 

[0033] Drawing 2 ( d) is a tie ****** process, and after cutting and dividing into a single individual along with the 
above-mentioned X and the cutline 2 of the orientation of Y with the cutting means which used the dicing-saw, for example, 
disco dicing, machine "DFD-640" use blade "NBC-ZB1090S3 or 0.1mm width of face" etc. and reducing the adhesive power 
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of the above-mentioned sublation tape with heat, it exfoliates from the criteria member 8. Flip chip BGA10 of a single 
individual is completed by the above process. 

[0034] Drawing 3 (a) is drawing seen from the ball electrode side when a liquefied resin constitutes the height formation 
process besides a package product. Drawing 3 (b) is an A- A' cross section of drawing 3 (a). 

[0035] After liquefied resin salient 9c applies a liquefied resin out of the product ot set circuit board la by the wire dispenser 
etc., it can be formed by making it harden by heat or UV. [0036] Drawing 4 (a) is drawing seen from ball electrode each one 
when constituting the height formation process besides a package product more monotonously. [0037] Drawing 4 (b) is a 
B-B' cross section of drawing 4 (a). 

[0038] 9d of monotonous salients pastes up out of the product of set circuit board la with double-sided adhesives etc., and 
they can form a plate. [Effect of the Invention] As explained above, according to the manufacture technique of the 
semiconductor package of this invention Carry out the distribution train of the more than one to the top side of the 
aforementioned set circuit board, and mount IC chip in the circuit board and a side mould is carried out by the closure resin. 
By cutting and manufacturing the semiconductor package of a single individual, after forming a salient electrode in the 
electrode for external connection by the side of a inferior surface of tongue, forming a height in the field besides a package 
product and fixing a salient electrode and a height to a criteria member It is possible to offer the manufacture technique of 
the semiconductor package which was excellent in the reliability carried in a small pocket device etc. and the productivity. 
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Technique 



[Description of the Prior Art] In recent years, the flip chip bonding which mounts a bare chip on a substrate by direct face 
down in connection with a miniaturization of a semiconductor package and high-density-izing is developed, an appearance 
of a camcorder/movie, a portable telephone, etc. — a bare chip and abbreviation — the same compact package of a dimension 
and the pocket device which carried the so-called CSP (a chip size / scale package) have appeared successively Recently, a 
development of CSP progresses quickly and the commercial- scene demand has got into stride. 
[0003] The conventional technique which took much drawings 5 , carried out and was high-density-assembly-ized is 
indicated by JP,8- 1538 19,A. Based on a drawing, the scnema is explained below. 

[0004] The process which gives a copper-coating layer to the strip-of-paper-like circuit board 1 after forming a through hole 
2 in drawing 5 , After giving a photopolymer coat to the circuit pattern formation process which forms the circuit pattern 
containing the common electrode 14 linked to all circuit patterns which constitutes two BGA two or more, and vertical both 
sides of the aforementioned circuit board 1, by etching The common electrode 14 and IC chip, a bonding wire, and the dry 
film lamination process that forms a dry film so that each connection of a solder bump may be removed, A nickel-Au deposit 
is formed in the front face of the copper-coating layer of the electrode which has exposed vertical both sides of the 
aforementioned circuit board 1 using the aforementioned common electrode 14. 

[0005] Next, the pattern separation process of separating the common electrode 14 and a circuit pattern carries out hole dawn 
of the slot 16 by router manipulation so that it may leave link section 15a connected with the circuit board 1 in the four 
corners along with the neighborhood of the product separation line 15. Then, a resin seal is carried out by wire bonding and 
the transfer mold, and a solder bump is formed in the inferior surface of tongue of the circuit board I . 
[0006] Since the link section which left the product separation process to the aforementioned four corners is narrow, it can 
manufacture BGA of a single individual by dissociating very easily, without applying an excessive load with separation 
meanses, such as punching. 

[0007] However, although the productivity of manufacture technique of the semiconductor package of the shape of a strip of 
paper mentioned above which takes and is carried out improves a little as compared with the manufacture technique of the 
semiconductor package of a single individual, in CSP which is a compact package, there is little base blanking number at the 
time of a circuit board manufacture, and a production cost becomes high. [ two or more ] Moreover, when the distance of a 
difference to the center of a ball electrode of being located in the outermost periphery from the rim of the aforementioned 
circuit board was lost like aforementioned CSP, there was a problem of a grade that ** even of a golden die pressing in case 
separation meanses, such as punching, separate at a product separation process was lost. 

[0008] Then, the schema is explained below about the manufacture technique of the conventional semiconductor package of 
CSP carried in a small pocket device etc. 

[0009] The circuit board formation process which is first shown in drawing 6 (a) and which takes and is carried out [ many ] 
After forming a through hole (not shown) in set circuit board 1 A by which the double-sided copper flare was carried out, 
After forming a copper-coating layer by non-electrolytic-copper plating and electrolytic-copper plating, laminating and 
carrying out exposure development of the plating resist further and forming a pattern mask, by performing pattern etching 
using an etching reagent The electrode for external connection 4 which is a pad electrode is formed in an electrode [ which 
carried out the distribution train to the top side of the aforementioned set circuit board 1 A ] 3 for IC connection, and 
inferior-surface-of-tongue side. Next, solder resist processing is performed, by forming a resist layer in a predetermined 
fraction, opening of the resist layer which is the front face which can solder many same configurations is formed in the shape 
of a matrix, and set circuit board 1 A which takes and is carried out is completed at the inferior-surface-of-tongue side of the 
aforementioned set circuit board 1 A so that the electrode for external connection 4 may be exposed. [ much ] 2 is a cutline 
which intersects perpendicularly in X and the orientation of Y. 

[0010] First, IC chip package process shown in drawing 6 (b) pours IC wafer at a bump process, and forms the solder bump 
5 in the pad electrode side of the aforementioned IC water. Although a stud bump method, a ball bump method, a plating 
bump method, etc. are generally in the aforementioned solder bump's 5 formation technique, the plating bump method which 
forms an aperture in a pad electrode position in a resist, is immersed into a solder bathtub in it, and forms a solder bump by 
plating can form a bump in a pad inter- electrode narrow array, and is the formation means of a solder bump effective in a 
miniaturization of IC chip. 

[00 11] Where the aforementioned IC wafer is stuck by the adhesive tape etc. after forming the aforementioned solder bump 
5, after the equipment of a dicing saw etc. cut to the predetermined chip size and a full cutting method cuts the thickness of a 
wafer in X and the orientation of Y, the IC chip 6 is divided into a simple substance. 

[0012] Flux is applied to the aforementioned IC chip with a solder bump 6, or the predetermined position of aforementioned 
wiring Bataan of set circuit board 1A mentioned above, after carrying in the predetermined position on the circuit board 1 of 
each of set circuit board 1A which carried out the distribution train of two or more every one aforementioned IC chip 6 
divided into the simple substance, it passes through a solder reflow process and a flip chip package is performed. 
[0013] The closure process shown in drawing 6 (c) is in the status over two or more aforementioned IC chips 5 which carry 
out contiguity by the thermosetting closure resin 7, and the IC chip 6 is fixed on the circuit board 1 of each of set circuit 
board 1 A by face down by carrying out a resin seal in one by side potting. 
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[0014] The ball attachment process shown in drawing 7 (a) forms the bail electrode 9 in the position of the electrode for 
external connection 4 formed in the inferior-surrace-ot-tongue side of set circuit board 1 A which mounted the 1C chip 6 by 
arranging and carrying out a reflow of the solder ball. 

[0015] The criteria member attachment process shown in drawing 7 (b) sticks the electrode for external connection 4 formed 
in the inferior-surface-of-tongue side of set circuit board 1 A which mounted the IC chip 6 with fixed meanses, such as 
adhesives or an adhesive tape, on the criteria member 8. 

[0016] Drawing 7 (c) is a tie ****** process, and after meeting the above-mentioned X and the cutline 2 of the orientation of 
Y and cutting and dividing into a single individual with cutting meanses, such as a dicing saw, it exfoliates from the criteria 
member 8 with heat etc. 
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Effect 



[Effect of the Invention] As explained above, according to the manufacture technique of the semiconductor package of this 
invention Carry out the distribution train of the more than one to the top side of the aforementioned set circuit board, and 
mount 1C chip in the circuit board and a side mould is carried out by the closure resin. By cutting and manufacturing the 
semiconductor package of a single individual, after forming a salient electrode in the electrode for external connection by the 
side of a inferior surface of tongue, forming a height in the field besides a package product and fixing a salient electrode and 
a height to a criteria member It is possible to offer the manufacture technique of the semiconductor package which was 
excellent in the reliability carried in a small pocket device etc. and the productivity. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, there are the following troubles in the manufacture technique of a 
semiconductor package mentioned above. That is, when it is cut by the single individual and it is divided into it at a dicing 
process, the circuit board besides a product is divided similarly. Since the circuit board besides a product was not being fixed 
on the criteria member 8 at this time, there was a problem of a dicing blade being damaged in a jump by the dicing inside of 
a plane by the separated piece of a substrate at the time of cutting. [0018] this invention is made in view of the 
above-mentioned conventional technical probrem, and the purpose offers the manufacture technique of the cheap 
semiconductor package carried in a small pocket device etc. 
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MEANS 



[Means for Solving the Problem] The manufacture technique of a semiconductor [ this invention ] package for attaining the 
above-mentioned purpose The circuit board formation process which carries out the distribution train of two or more 
electrode patterns for forming the bonding pattern for the aforementioned IC chip package, and the electrode for external 
connection to a set circuit board side, and forms them in it in the manufacture technique of the semiconductor package which 
mounted IC chip, IC chip package process which carries out electrical installation of the aforementioned IC chip to the 
aforementioned bonding pattern, The closure process which carries out the resin seal of this IC chip, and the electrode 
formation process which forms a salient electrode in the aforementioned electrode for external connection, The hold process 
which forms the package aggregate according to the height formation process which forms a height in the field besides the 
package product of the aforementioned salient electrode side of the aforementioned circuit board, and fixes the salient 
electrode of this package aggregate to a criteria member, It is characterized by consisting of a cutting process which cuts the 
circuit board of the held package aggregate and forms the completion semiconductor package of a single individual. 
[0020] Moreover, it is characterized by the aforementioned height having a height in all the pieces of an individual cut at the 
aforementioned cutting process. 

[0021] Moreover, it is characterized by the aforementioned height being structure almost equivalent to the aforementioned 
salient electrode. 

[0022] Moreover, it is characterized by performing the aforementioned height formation process and the aforementioned 
salient electrode formation process at the same process. 

[0023] Moreover, it is characterized by the aforementioned height consisting of a liquefied resin. 

[0024] Moreover, it is forming [ in a line ] characterized by the height which consisted of an aforementioned liquefied resin. 
[0025] Moreover, it is characterized by the aforementioned height being the structure of pasting up a plate. 
[0026] Moreover, it is things characterized [ almost same ] by the height of the aforementioned height and the 
aforementioned salient electrode. 

[0027] Moreover, it is characterized by the aforementioned salient electrode being a solder bump. 
[0028] 

[Embodiments of the Invention] Based on a drawing, the manufacture technique of a semiconductor package in this 
invention is explained below. The drawing 1 and the drawing 2 are the gestalt of operation of this invention, and are 
explanatory drawing showing the manufacturing process ot the semiconductor package with a salient electrode. The same 
sign shows the same member as the conventional technique. 

[0029] First, since the circuit board formation process of drawing 1 (a), IC package process of drawing 1 (b), and the 
resin-seal process of drawing 1 (c) are the same as that ot the above-mentioned conventional technique, an explanation is 
omitted. 

[0030] When the ball attachment process which forms the ball electrode shown in drawing 2 (a) arranges and carries out a 
reflow of the solder ball to the position of electrode 4a for external connection formed m the inferior-surface-of-tongue side 
of each circuit board 1 of the aforementioned set circuit board 1 A, ball electrode 9a which is a salient electrode is formed. 
[003 1] When the height formation process shown in drawing 2 (b) arranges and carries out a reflow of the solder ball to the 
position of salient formation pad 4b besides the package product in the ball electrode 9a page formed in the 
inferior-surface-of-tongue side of each circuit board 1 of the aforementioned set circuit board 1 A, solder ball height 9b is 
formed. 

[0032] The criteria member attachment process shown in drawing 2 (c) is sticking ball electrode 9a and solder ball height 9b 
on the criteria member 8 by fixed meanses, such as the adhesives by NITTO DENKO CORP., for example, a heat sublation 
tape etc., "a ******** electrode-holder pressure sensitivity type dicing tape and SPV-224", and is fixed on the criteria 
member 8. 

[0033] Drawing 2 ( d) is a tie ****** process, and after cutting and dividing into a single individual along with the 
above-mentioned X and the cutline 2 of the orientation of Y with the cutting means which used the dicing-saw, for example, 
disco dicing, machine "DFD-640" use blade "NBC-ZB1090S3 or 0.1mm width of face" etc. and reducing the adhesive power 
of the above-mentioned sublation tape with heat, it exfoliates from the criteria member 8. Flip chip BGA10 of a single 
individual is completed by the above process. 

[0034] Drawing 3 (a) is drawing seen from the ball electrode side when a liquefied resin constitutes the height formation 
process besides a package product. Drawing 3 (b) is an A- A' cross section of drawing 3 (a). 

[0035] After liquefied resin salient 9c applies a liquefied resin out of the product ot set circuit board la by the wire dispenser 
etc., it can be formed by making it harden by heat or UV. [0036] Drawing 4 (a) is drawing seen from ball electrode each one 
when constituting the height formation process besides a package product more monotonously. [0037] Drawing 4 (b) is a 
B-B' cross section of drawing 4 (a). 

[0038] 9d of monotonous salients pastes up out of the product of set circuit board la with double-sided adhesives etc., and 
they can form a plate. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the manufacturing process of the semiconductor package concerning the gestalt of operation of this 
invention, and is explanatory drawing showing a circuit board formation process, IC package process, and a resin-seal 
process. 

[Drawing 2] It is explanatory drawing showing the ball attachment process after the manufacturing process of drawing 1 , a 

height formation process, a criteria member attachment process, and a dicing process. 

[Drawing 3] It is the plan and cross section of drawing which constituted the height with the liquefied resin. 

[Drawing 4 J It is the plan and cross section of drawing which constituted the height more monotonously. **. 

[Drawing 5] It is the plan of BGA of the shape of a conventional strip of paper. 

[Drawing 6J It is explanatory drawing showing a circuit board formation process, IC package process, and a resin-seal 
process by trie manufacturing process of the conventional BGA. 

[Drawing 7] It is explanatory drawing showing the ball attachment process after the manufacturing process o f drawing 5 , a 
criteria member attachment process, and a dicing process by the manufacturing process of the conventional BGK. 
[Description of Notations] 

1 Circuit Board 

1A Set circuit board 

2 Cutline 

3 Electrode for IC Connection 

4a The electrode for external connection 
4b Salient formation pad 

5 Solder Ball 

6 IC Chip 

7 Closure Resin 

8 Criteria Member 

9a Ball electrode (salient electrode) 

9b Height (ball) 

9c Height (liquefied resin) 

9d Height (monotonous) 

10 Flip Chip BGA 
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CLAIMS 

[Claim(s)] . J . L . . , 

[Claim 1] BGA package characterized by providing a package mainframe, the LSI chip carried m the aforementioned 
package mainframe, two or more spherical solder formed in the whole surface side of the aforementioned package 
mainframe, and the salient which is formed in the whole surface side of the aforementioned package mainframe, is the same 
as that of the height of two or more aforementioned spherical solder, or has a height lower than it. 
[Claim 2] The package substrate characterized by providing the salient which is formed in the whole surface side of a 
substrate mainframe and the aforementioned substrate mainframe, is formed in order to support the aforementioned BGA 
package to the two or more electrodes [ which two or more spherical solder of BGA package contacts ], and whole surface 
side of the aforementioned substrate mainframe, is the same as that of the height of two or more aforementioned spherical 
solder, or has a height lower than it. . 

[Claim 3] BGA package characterized by providing a package mainframe, the LSI chip carried in the aforementioned 
package mainframe, two or more spherical solder formed in the whole surface side of the aforementioned package 
mainframe, and at least three pillar-shaped salients which are formed in the whole surface side of the aforementioned 
package mainframe, are the same as that of the height of two or more aforementioned spherical solder, or have a height lower 
than it. . 
[Claim 4] The aforementioned salient is a BGA package according to claim 3 characterized by being tormed m the 
circumference section of the aforementioned package mainframe, respectively. 

[Claim 5] The package substrate characterized by providing at least three pillar-shaped salients which are formed in the 
whole surface side of a substrate mainframe and the aforementioned substrate mainframe, are formed in order to support the 
aforementioned BGA package to the two or more electrodes [ which two or more spherical solder of BGA package contacts 
], and whole surface side of the aforementioned substrate mainframe, are the same as that of the height of two or more 
aforementioned spherical solder, or have a height lower than it. 

[Claim 6] The aforementioned salient is a package substrate according to claim 5 characterized by being formed in the 
periphery of two or more aforementioned electrodes, respectively. 

[Claim 7] A package mainframe and the LSI chip carried in the aforementioned package mainframe, It is formed in the two 
or more spherical solder [ which is formed in the whole surface side of the aforementioned package mainframe ], and whole 
surface side of the aforementioned package mainframe. BGA package which has 1st at least one salient which is the same as 
that of the height of two or more aforementioned spherical solder, or has a height lower than it, A substrate mainframe and 
two or more electrodes which it is formed in the whole surface side of the aforementioned substrate mainframe, and two or 
more spherical solder of the aforementioned BGA package contacts, It is formed in order to support the aforementioned 
BGA package to the whole surface side of the aforementioned substrate mainframe. It is the semiconductor device which is 
the same as that of the height of two or more aforementioned spherical solder, or possesses the package substrate which has 
2nd at least one salient which has a height lower than it, and is characterized by the 1st aforementioned aforementioned 
salient and the 2nd aforementioned salient not overlapping mutually. 

[Claim 8] A package mainframe and the LSI chip carried in the aforementioned package mainframe, It is formed in the two 
or more spherical solder [ which is formed in the whole surface side of the aforementioned package mainframe ], and whole 
surface side of the aforementioned package mainframe. In the half of the height of two or more aforementioned spherical 
solder, or BGA package which has 1st at least one salient which has a height lower than it, A substrate mainframe and two or 
more electrodes which it is formed in the whole surface side of the aforementioned substrate mainframe, and two or more 
spherical solder of the aforementioned BGA package contacts, It is formed in order to support the aforementioned BGA 
package to the whole surface side of the aforementioned substrate mainframe, the half of the height of two or more 
aforementioned spherical solder - or the semiconductor device characterized by providing the package substrate which has 
2nd at least one salient which has a height lower than it, and the 1 st aforementioned aforementioned salient and the 2nd 
aforementioned salient overlapping mutually , . 

[Claim 9] BGA package characterized by providing a package mainframe, the LSI chip carried in the aforementioned 
package mainframe, two or more spherical solder formed in the whole surface side of the aforementioned package 
mainframe, and the frame-like salient which is formed so that two or more aforementioned spherical solder may be 
surrounded in the whole surface side of the aforementioned package mainframe, is the same as that of the height of two or 
more aforementioned spherical solder, or has a height lower than it. . 
[Claim 10] The package substrate characterized by to provide the frame-like salient which is formed in the whole-suriace 
side of a substrate mainframe and the aforementioned substrate mainframe, is formed so that two or more electrodes which 
two or more spherical solder of BGA package contacts, and the electrode of the aforementioned plurality in order to support 
the aforementioned BGA package to the whole-surface side of the aforementioned substrate mainframe may be surrounded, 
is the same as that of the height of two or more aforementioned spherical solder, or has a height lower than it. 
[Claim 11] BGA package characterized by to provide two linear salients which are formed so that two or more 
aforementioned spherical solder may be put between the circumference section by the side of a package mainframe, the LSI 
chip carried in the aforementioned package mainframe, two or more spherical solder formed in the whole surface side of the 
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aforementioned package mainframe, and the whole surface of the aforementioned package mainframe, are the same as that of 
the height of two or more aforementioned spherical solder, or have a height lower than it. 
[Claim 12] A substrate mainframe and two or more electrodes which it is formed in the whole surface side of the 
aforementioned substrate mainframe, and two or more spherical solder of BGA package contacts, The package substrate 
characterized by providing two linear salients which are formed in the whole surface side of the aforementioned substrate 
mainframe as put two or more aforementioned electrodes in order to support the aforementioned BGA package, are the same 
as that of the height of two or more aforementioned spherical solder, or have a height lower than it. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the technique of mounting BGA (Ball Grid Array) package in a 

printed circuit board. 

[0002] 

[Description of the Prior Art] In recent years, since a surface mount type many-items child LSI package raises the package 
yield in connection with increase of the number of pins, or advance of the formation of a ** pitch, it changes to QFP (Quad 
Flat Package) and BGA package is becoming in use. 

[0003] This BGA package carries an LSI chip in a package mainframe (wiring substrate), and attaches the spherical solder of 
the shape of a two-dimensional array in the whole surface side of a package mainframe. 

[0004] And according to this BGA package, since spherical solder (terminal) is attached in the whole surface side of a 
package mainframe two-dimensional, the pitch of a terminal is eased compared with QFP, the package yield improves, and a 
package cost can be cut down. 
[0005] 

[Problem(s) to be Solved by the Invention] Drawing 5 1 shows the status that the conventional BGA package was mounted in 
the printed circuit board. 

[0006] That is, BGA package has the package mainframe (wiring substrate) 11, LSI chip 13 which was carried in this 
package mainframe 1 1 and covered by the resin 12, and two or more spherical solder 14 arranged at the whole surface side 
of the package mainframe 1 1 . Moreover, two or more electrodes (terminal) 16 are formed in the whole surface side of a 
printed circuit board 15. 

[0007] However, in case BGA package is mounted in a printed circuit board, the joint of spherical solder 14 and the spherical 
electrode 16 disappears. For this reason, if time to give heat becomes long, solder 14 comrades which the spherical solder 14 
is crushed too much with a self-weight of a package, and adjoin each other will contact, or a position gap will be caused. 
[0008] Thus, in case BGA package is conventionally mounted in a printed circuit board, there is a fault which the solder 
which spherical solder is crushed too much and adjoins contacts, or causes a position gap. 

[0009] In case the purpose mounts BGA package in a printed circuit board, as it was made that this invention should solve 
the above-mentioned fault, and the crushing condition of spherical solder is always kept constant, adjacent solder contacts, or 
it is made not to cause a position gap. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, BGA package of this invention, the 
package substrate, and the semiconductor device that consists of these have the following configurations, respectively. 
[001 1] BGA package of this invention is formed in the package mainframe, LSI chip [ which is carried in the 
aforementioned package mainframe ], two or more spherical solder [ which is formed in the whole surface side of the 
aforementioned package mainframe ], and whole surface side of the aforementioned package mainframe, is the same as that 
of the height of two or more aforementioned spherical solder, or is equipped with the salient which has a height lower than it. 

[0012] The package substrate of this invention is formed in the whole surface side of a substrate mainframe and the 
aforementioned substrate mainframe, it is formed in order to support the aforementioned BGA package to the two or more 
electrodes [ which two or more spherical solder of BGA package contacts ], and whole surface side of the aforementioned 
substrate mainframe, is the same as that of the height of two or more aforementioned spherical solder, or is equipped with the 
salient which has a height lower than it. 

[0013] BGA package of this invention is formed in the package mainframe, LSI chip [ which is carried in the 
aforementioned package mainframe ], two or more spherical solder [ which is formed in the whole surface side of the 
aforementioned package mainframe ], and whole surface side of the aforementioned package mainframe, is the same as that 
of the height of two or more aforementioned spherical solder, or is equipped with at least three pillar-shaped salients which 
have a height lower than it. 

[0014] As for the aforementioned salient, it is good to be formed in the circumference section of the aforementioned package 
mainframe, respectively. 

[0015] The package substrate of this invention is formed in the whole surface side of a substrate mainframe and the 
aforementioned substrate mainframe, it is formed in order to support the aforementioned BGA package to the two or more 
electrodes [ which two or more spherical solder of BGA package contacts ], and whole surface side of the aforementioned 
substrate mainframe, is the same as that of the height of two or more aforementioned spherical solder, or is equipped with at 
least three pillar-shaped salients which have a height lower than it. 

[0016] As for the aforementioned salient, it is good to be formed in the periphery of two or more aforementioned electrodes, 
respectively. 

[001 7] The LSI chip by which the semiconductor device of this invention is carried in a package mainframe and the 
aforementioned package mainframe, It is formed in the two or more spherical solder [ which is formed in the whole surface 
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side of the aforementioned package mainframe ], and whole surface side of the aforementioned package mainframe. It is the 
same as that of the height of two or more aforementioned spherical solder, or has BGA package which has 1st at least one 
salient which has a height lower than it. And a substrate mainframe, Two or more electrodes which it is formed in the whole 
surface side of the aforementioned substrate mainframe, and two or more spherical solder of the aforementioned BGA 
package contacts, It is formed in order to support the aforementioned BGA package to the whole surface side of the 
aforementioned substrate mainframe, and it is the same as that of the height of two or more aforementioned spherical solder, 
or has the package substrate which has 2nd at least one salient which has a height lower than it, and the 1st aforementioned 
aforementioned salient and the 2nd aforementioned salient do not overlap mutually. 

[001 8] The LSI chip by which the semiconductor device of this invention is carried in a package mainframe and the 
aforementioned package mainframe, It is formed in the two or more spherical solder [ which is formed in the whole surface 
side of the aforementioned package mainframe ], and whole surface side of the aforementioned package mainframe. Or it has 
BGA package which has 1st at least one salient which has a height lower than it. the half of the height of two or more 
aforementioned spherical solder -- with a substrate mainframe Two or more electrodes which it is formed in the whole 
surface side of the aforementioned substrate mainframe, and two or more spherical solder of the aforementioned BGA 
package contacts, it forms in order to support the aforementioned BGA package to the whole surface side of the 
aforementioned substrate mainframe -- having -- the half of the height of two or more aforementioned spherical solder -- or it 
has the package substrate which has 2nd at least one salient which has a height lower than it, and the 1st aforementioned 
aforementioned salient and the 2nd aforementioned salient overlap mutually 

[0019] BGA package of this invention is formed so that two or more aforementioned spherical solder may be surrounded m 
the package mainframe, LSI chip [ which is carried in the aforementioned package mainframe ], two or more spherical solder 
[ which is formed in the whole surface side of the aforementioned package mainframe ], and whole surface side of the 
aforementioned package mainframe, is the same as that of the height of two or more aforementioned spherical solder, or is 
equipped with the frame-like salient which has a height lower than it. 

[0020] The package substrate of this invention is formed in the whole surface side of a substrate mainframe and the 
aforementioned substrate mainframe, it is formed so that two or more electrodes which two or more spherical solder of BGA 
package contacts, and the electrode of the aforementioned plurality in order to support the aforementioned BGA package to 
the whole surface side of the aforementioned substrate mainframe may be surrounded, and is the same as that of the height ot 
two or more aforementioned spherical solder, or is equipped with the frame-like salient which has a height lower than it. 
[0021] BGA package of this invention is formed so that two or more aforementioned spherical solder may be put between 
the circumference section by the side of a package mainframe, the LSI chip carried in the aforementioned package 
mainframe two or more spherical solder formed in the whole surface side of the aforementioned package mainframe, and the 
whole surface of the aforementioned package mainframe, is the same as that of the height of two or more aforementioned 
spherical solder, or is equipped with two linear salients which have a height lower than it. 

[0022] The package substrate of this invention is formed in the whole-surface side of a substrate mainframe and the 
aforementioned substrate mainframe, in order that it may support two or more electrodes which two or more spherical solder 
of BGA package contacts and aforementioned BGA packages, as it puts two or more aforementioned electrodes, it is tormed 
in the whole-surface side of the aforementioned substrate mainframe, is the same as that of the height of two or more 
aforementioned spherical solder, or is equipped with two linear salients which have a height lower than it. 
[00231 

[Function] According to the above-mentioned configuration, the salient is formed at least in one side by the side of the whole 
surface of BGA package, and the whole surface of a package substrate (side in which spherical solder is formed) (side in 
which the electrode in contact with spherical solder is formed). . 
[0024] Moreover, this salient is the same as that of the height of the spherical solder of BGA package, or has the height lower 

[0025] therefore, the time of carrying BGA package in a package substrate - this salient - ****** -- a sake --the spherical 
solder of BGA package ~ crushing condition can always be made regularity Moreover, since there is no situation where 
spherical solder is crushed too much, solder contacts, the package yield does not fall and a low manufacturing cost can be 
attained. 

[Example] Hereafter, the semiconductor device which consists of a BGA package of this invention, a package substrate, and 
these is explained, referring to a drawing. . . 

[0027] [A] Drawing 1 shows the side elevation of BGA package concerning the 1st example of this invention. Moreover, 
drawing 2 shows the bottom plan view of BGA package of drawing 1 . _ . , . . 

[0028] t h is BGA package has the package mainframe (wiring substrate) 1 1, LSI chip 13 which was carried m this package 
mainframe 1 1 and covered by the resin 12, and two or more spherical solder (henceforth a solder ball) 14 arranged at the 
whole surface side of the package mainframe 1 1. Two or more solder balls 14 are arranged in the shape of an array at the 
whole surface side of the package mainframe 11. „ , , ■ r 1 1 «r*u * u - 

[0029] Moreover three salients 17A-17C are formed in the whole surface side of the package mainframe 1 1 . Without being 
formed in the circumference section of the package mainframe 1 1, and being collected into one place, mutually, only fixed 
distance leaves each salients 17 A- 17C, and they are formed. , . . 

[0030] The configuration of these salients 17A-17C is pillar-shaped (the shape of for example, a prism), the height is the 
same as the height (diameter) of the solder ball 14, or it is set up so that it may become lower than it , , , ~ 

[0031] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height ot 
salients 17A-17C can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made into 
about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1.0mm, as for the 
height of salients 1 7 A- 1 7C, it is good to make it about 0.5mm. 

[0032] It may be made to form salients 17A-17C with the package mainframe 1 1 in one, or may be made to torm the 
package mainframe 1 1 separately. ■ A fi , r+ , 

[0033] When forming salients 17A-17C in one with the package mainframe 1 1, salients 17A-17C consist of the same quality 
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of the material (for example, glass epoxy) as the package mainframe 11. Moreover, when forming salients 17A-17C 
separately [ the package mainframe 1 1 J, salients 17A-17C can consist of a metal and insulators, such as a resin. 
[0034] In addition, the number of salients is not restricted to three pieces, and like this example, when a salient is 
pillar-shaped, it should just be three or more pieces. Moreover, the position of a salient is not restricted to the circumference 
section of the package mainframe 1 1, but may be arranged in the array of the solder ball 14. 

[0035] Drawing 3 shows the side elevation of a printed circuit board with which BGA package of the drawing 1 and the 

drawing I is mounted. Moreover, drawing 4 shows the plan of the printed circuit board of drawing 3 . 

|UU3oJ The **; lei-like electrode (terminal) 16 corresponding to the solder ball 14 of BGA package is formed in the whole 

surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-line X of the substrate 

mainframe 15. Therefore, salients 17A-17C will contact in dashed-line 17A* of the substrate mainframe 15, - 17C, 

respectively. 

[0037] Drawing 5 shows the side elevation of the status that BGA package of the drawing 1 and the drawing 2 was carried in 
the printed circuit board of the drawing 3 and the drawing 4 . 

[0038] That is, since it supports to salients 17A-1 Y(J, trie crushing condition of the solder ball 14 becomes always fixed, and 
BGA package does not have the situation where the solder ball 14 is crushed too much. 

[0039] According to the above-mentioned configuration, three salients 17A-17C are formed in the rear-face side (side in 
which a solder ball is formed) of BGA package. For this reason, these salients 17A-17C support, and the situation where a 
next door and the solder ball 14 are crushed too much is lost. Therefore, solder balls contact, the package yield does not fall 
and a low manufacturing cost can be attained. 

[0040] Moreover, if salients 17A-17C are constituted from a material which has low thermal resistance, a printed circuit 
board can also be made to emit the heat which occurs from a chip 13. Moreover, it is also possible to use salients 17A-17C as 
a grounding electrode. 

[0041] [B] Drawing 6 shows the side elevation of the printed circuit board concerning the 1st example of this invention. 
Moreover, drawing / shows the plan of the printed circuit board of drawing 6 . 

[0042] The array-like electrode (terminal) 16 corresponding to the solder ball of BGA package is formed in the whole 
surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-line X of the substrate 
mainframe 15. 

[0043] Moreover, three salients 18A-18C are formed in the whole surface side of the substrate mainframe 15. Without being 
formed in the periphery of the array-like electrode 16, and being collected into one place, mutually, only fixed distance 
leaves each salients 18A-18C, and they are formed. 

[0044] The configuration of these salients 18A-18C is pillar-shaped (the shape of for example, a prism), the height is the 
same as the height (diameter) of the solder ball of BGA package, or it is set up so that it may become lower than it. 
[0045] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height of 
salients 18A-18C can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made into 
about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1.0mm, as for the 
height of salients 18A-18C, it is good to make it about 0.5mm. 

[0046] It may be made to form salients 18A-18C with the substrate mainframe 15 in one, or may be made to form the 
substrate mainframe 1 5 separately. 

[0047] When forming salients 18A-18C in one with the substrate mainframe 15, salients 18A-18C consist of the same quality 
of the material (for example, glass epoxy) as the substrate mainframe 15. Moreover, when forming salients 18A-18C 
separately [ the substrate mainframe 15 ], salients 18A-I8C can consist of a metal and insulators, such as a resin. 
[0048] In addition, the number of salients is not restricted to three pieces, and like this example, when a salient is 
pillar-shaped, it should just be three or more pieces. Moreover, the position of a salient is not restricted to the periphery of 
the array-like electrode 16, but may be arranged in the array of an electrode 16. 

[0049] Drawing 8 shows the side elevation of BGA package mounted in the printed circuit board of the drawing 6 and the 
drawing / . Moreover, drawing 9 shows the bottom plan view of BGA package of drawing 8 . 

]THJ5rjJTh"is BGA package has the package mainframe (wiring substrate) 1 1, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 11. The solder ball 14 is arranged in the shape of an array at the whole surface side of the package mainframe 11. 
[0051] Drawing 10 shows the side elevation of the status that BGA package of the drawing 8 and the drawing 9 was carried 
in the printed circuit board of the drawing 6 and drawing 7 ** . 

[0052] That is, since it supports to the salients 1 8A-1SU prepared in the printed circuit board, the crushing condition of the 
solder ball 14 becomes always fixed, and BGA package does not have the situation where the solder ball 14 is crushed too 
much. 

[0053] According to the above-mentioned configuration, three salients 18A-18C are formed in the whole surface side (side in 
which the electrode in contact with a solder ball is formed) of a printed circuit board. For this reason, these salients 18A-1 8C 
support, and the situation where a next door and the solder ball 14 of BGA package are crushed too much is lost. Therefore, 
solder balls contact, the package yield does not fall and a low manufacturing cost can be attained. 
[0054] Moreover, if salients 18A-18C are constituted from a material which has low thermal resistance, a printed circuit 
board can also be made to emit the heat which occurs from LSI chip 13. 

[0055] [C] Drawing 1 1 shows the side elevation of BGA package concerning the 2nd example of this invention. Moreover, 
drawing 12 shows the bottom plan view of BGA package of drawing 1 1 . 

[UUib] | This BGA package has the package mainframe (wiring substrate) 1 1, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 1 1 . Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe 1 1 . 

[0057] Moreover, four salients 17A-17D are formed in the whole surface side of the package mainframe 11. Without being 
formed in the circumference section of the package mainframe 1 1, and being collected into one place, mutually, only fixed 
distance leaves each salients 17A-1 7D, and they are formed. For example, one salients 17A-17D are arranged in each four 
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comers of the package mainframe 1 1, respectively. 

[0058] The configuration of these salients 17A-I7D is pillar-shaped (the shape of for example, a prism), the height is the 
same as the height (diameter) of the solder ball 14, or it is set up so that it may become lower than it. 
[0059] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height of 
salients 17A-17D can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made into 
about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1 .0mm, as for the 
height of salients 17A-17D, it is good to make it about 0.5mm. 

[0060] It may be made to form salients 1 7A- 17D with the package mainframe 1 1 in one, or may be made to form the 
package mainframe 1 1 separately. 

[0061] When forming salients 17A-17D in one with the package mainframe 11, salients 17A-17D consist of the same quality 
of the material (for example, glass epoxy) as the package mainframe 1 1 . Moreover, when forming salients ] 7A-1 7D 
separately [ the package mainframe 1 1 ], salients 17A-17D can consist of a metal and insulators, such as a resin. 
[0062] In addition, the number of salients is not restricted to four pieces, and like this example, when a salient is 
pillar-shaped, it should just be three or more pieces. Moreover, the position of a salient is not restricted to the circumference 
section of the package mainframe 1 1, but may be arranged in the array of the solder ball 14. 

[0063] Drawing 13 shows the side elevation of a printed circuit board with which BGA package of the drawing 1 1 and the 

drawing XL is mounted. Moreover, drawing 14 shows the plan of the printed circuit board of drawing 13~ 

[U064J The array-like electrode (terminal) 16 corresponding to the solder ball 14 of BGA package is tormed in the whole 

surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-line X of the substrate 

mainframe 15. Therefore, salients 17A-17D will contact in dashed-line 17 A' of the substrate mainframe 15, - 17D', 

respectively. 

[0065] Drawing 15 shows the side elevation of the status that BGA package of the drawing 1 1 and the drawing 12 was 
carried in the printed circuit board of the drawing 13 and the drawing 14 . 

[0066] That is, since it supports to salients 1/A-I7D, the crushing condition of the solder ball 14 becomes always fixed, and 
BGA package does not have the situation where the solder ball 14 is crushed too much. 

[0067] According to the above-mentioned configuration, four salients 17A-17D are formed in the rear-face side (side in 
which a solder ball is formed) of BGA package. For this reason, these salients 17A-17D support, and the situation where a 
next door and the solder ball 14 are crushed too much is lost. Therefore, solder balls contact, the package yield does not fall 
and a low manufacturing cost can be attained. 

[0068] Moreover, if salients 17A-1 7D are constituted from a material which has low thermal resistance, a printed circuit 
board can also be made to emit the heat which occurs from LSI chip 13. Moreover, it is also possible to use salients 17A-17D 
as a grounding electrode. 

[0069] [D] Drawing 16 shows the side elevation of the printed circuit board concerning the 2nd example of this invention. 
Moreover, drawing 17 shows the plan of the printed circuit board of drawing 16 . 

[0070] The array-tike electrode (terminal) 16 corresponding to the solder ball or BGA package is formed in the whole 
surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-line X of the substrate 
mainframe 15. 

[0071] Moreover, four salients 1 8A-18D are formed in the whole surface side of the substrate mainframe 15. Without being 
formed in the periphery of the array-like electrode 16, and being collected into one place, mutually, only fixed distance 
leaves each salients 18A-I8D, and they are formed. For example, salients 18A-18D are arranged on the diagonal line of the 
array-like electrode 16, respectively. 

[0072] The configuration of these salients 1 8A-18D is pillar-shaped (the shape of for example, a prism), the height is the 
same as the height (diameter) of the solder ball of BGA package, or it is set up so that it may become lower than it. 
[0073] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1 .5mm, the height of 
salients 18A-1 8D can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made into 
about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1 .0mm, as for the 
height of salients 18A-1 8D, it is good to make it about 0.5mm. 

[0074] It may be made to form salients 18A-18D with the substrate mainframe 15 in one, or may be made to form the 
substrate mainframe 15 separately. 

[0075] When forming salients 18A-18D in one with the substrate mainframe 15, salients 18A-18D consist of the same 
quality of the material (for example, glass epoxy) as the substrate mainframe 15. Moreover, when forming salients 18A-18D 
separately [ the substrate mainframe 15 ], salients 18A-18D can consist of a metal and insulators, such as a resin. 
[0076] In addition, the number of salients is not restricted to four pieces, and like this example, when a salient is 
pillar-shaped, it should just be three or more pieces. Moreover, the position of a salient is not restricted to the periphery of 
the array-like electrode 16, but may be arranged in the array of an electrode 16. 

[0077] Drawing 18 shows the side elevation of BGA package mounted in the printed circuit board of the drawing 16 and the 
drawing 17 . Moreover, drawing 19 shows the bottom plan view of BGA package of drawing 18 . 
_UU7SJ This BGA package has the package mainframe (wiring substrate) 1 1 , LSI chip u which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 11. Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe 11. 

[0079] Drawing 20 shows the side elevation of the status that BGA package of the drawing 18 and the drawing 19 was 
carried in the printed circuit board of the drawing 16 and drawing 17 ** . 

[0080] That is, since it supports to the salients 1SA-18D prepared in the printed circuit board, the crushing condition of the 
solder ball 14 becomes always fixed, and BGA package does not have the situation where the solder ball 14 is crushed too 
much. 

[0081] According to the above-mentioned configuration, three salients 18A-18D are formed in the whole surface side (side 
in which the electrode in contact with a solder ball is formed) of a printed circuit board. For this reason, these salients 
18A-18D support, and the situation where a next door and the solder ball 14 of BGA package are crushed too much is lost. 
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Therefore, solder balls contact, the package yield does not fall and a low manufacturing cost can be attained. 

[0082] Moreover, if salients 18A-18D are constituted from a material which has low thermal resistance, a printed circuit 

board can also be made to emit the heat which occurs from LSI chip 13. 

[0083] [E ] Drawing 2 1 shows the side elevation of BGA package concerning the 3rd example of this invention. Moreover, 
drawing 22 snows the bottom plan view of BGA package of drawing 2 1 . 

1UU84J inis BGA package has the package mainframe (wiring substratej 1 1, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 1 1 . Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe 1 1 . 

[0085] Moreover, two salients 17A and 17B are formed in the whole surface side of the package mainframe 1 1 . Without 
being formed in the circumference section of the package mainframe 1 1, and being collected into one place, mutually, only 
fixed distance leaves each salients 17A and 17B, and they are formed. For example, one salients 17A and 17B are arranged 
in each two corners on the one diagonal line of the package mainframe 1 1 , respectively. 

[0086] The configuration of these salients 17A and 17B is pillar-shaped (the shape of for example, a prism), the height is the 
same as the height (diameter) of the solder ball 14, or it is set up so that it may become lower than it. 
[0087] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height of 
salients 17A and 1 7B can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made 
into about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1 .0mm, as for the 
height of salients 17A and 17B, it is good to make it about 0.5mm. 

[0088] It may be made to form salients 17 A and 17B with the package mainframe 1 1 in one, or may be made to form the 
package mainframe 1 1 separately. 

[0089] When forming salients 17A and 17B in one with the package mainframe 1 1, salients 17A and 17B consist of the same 
quality of the material (for example, glass epoxy) as the package mainframe 11. Moreover, when forming salients 17A and 
17B separately [ the package mainframe 1 1 ], salients 17A and 17B can consist of a metal and insulators, such as a resin. 
[0090] Drawing 23 shows the side elevation of the printed circuit board concerning the 3rd example of this invention. 
Moreover, drawing 24 shows the plan of the printed circuit board of drawing 23 . 

[0091] The array-like electrode (terminal) 16 corresponding to the solder ball 14 of BGA package is formed in the whole 
surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-line X of the substrate 
mainframe 15. 

[0092] In addition, the salients 17A and 17B of BGA package will contact in dashed-line 17A' of a printed circuit board, and 
17B\ respectively. 

[0093] Moreover, two salients 18A and 18B are formed in the whole surface side of the substrate mainframe 15. Without 
being formed in the periphery of the array-like electrode 16, and being collected into one place, mutually, only fixed distance 
leaves each salients 18A and 18B, and they are formed. For example, one salients 18A and 18B are arranged on [ each ] the 
one diagonal line of the array-like electrode 16, respectively. 

[0094] The configuration of these salients 18A and 18B is pillar-shaped (the shape of for example, a prism), the height is the 
same as the height (diameter) of the solder ball of BGA package, or it is set up so that it may become lower than it. 
[0095] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1. 5mm, the height of 
salients 18A and 18B can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made 
into about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1.0mm, as for the 
height of salients 18A and 18B, it is good to make it about 0.5mm. 

[0096] It may be made to form salients 1 8 A and 18B with the substrate mainframe 15 in one, or may be made to form the 
substrate mainframe 15 separately. 

[0097] When forming salients 18A and 18B in one with the substrate mainframe 15, salients 18A and 18B consist of the 
same quality of the material (for example, glass epoxy) as the substrate mainframe 15. Moreover, when forming salients 18A 
and 18B separately [ the substrate mainframe 15 ], salients 18A and 18B can consist of a metal and insulators, such as a 
resin. 

[0098] Drawing 25 shows the side elevation of the status that BGA package of the drawing 21 and the drawing 22 was 
carried in the printed circuit board of the drawing 23 and the drawing 24 . 

[0099] that is, since BGA package is looked like [ the salients 17A and 17B and the salients 18A and 18B of a printed circuit 
board ] and it supports, it does not have that the crushing condition of the solder ball 14 is always fixed, and the situation 
where become and the solder ball 14 is crushed too much 

[0100] In addition, a salient of BGA package and a salient of a printed circuit board are arranged so that it may not overlap 
mutually. 

[0101] According to the above-mentioned configuration, the height is formed in the rear-face [ of BGA package ], and 
printed-circu it-board side, respectively. For this reason, these salients 17A, 17B, 18A, and 18B support, and the situation 
where a next door and the solder ball 14 are crushed too much is lost. Therefore, solder balls contact, the package yield does 
not fall and a low manufacturing cost can be attained. 

[0102] Moreover, if salients 17A, 17B, 18A, and 18B are constituted from a material which has low thermal resistance, a 
printed circuit board can also be made to emit the heat which occurs from LSI chip 13. Moreover, about salients 17A and 
1 7B, using as a grounding electrode is also possible. 

[0103] [F ] Drawing 26 shows the side elevation of BGA package concerning the 4th example of this invention. Moreover, 
drawing 27 shows the~bottom plan view of BGA package of drawing 26 . 

LU1U4J This BGA package has the package mainframe (wiring substrate) 11, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 11. Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe 1 1 . 

[0105] Moreover, three salients 17A-17C are formed in the whole surface side of the package mainframe 11. Without being 
formed in the circumference section of the package mainframe 11, and being collected into one place, mutually, only fixed 
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distance leaves each salients 17A-17C, and they are formed. 

[0 106] the configuration of these salients 17A-17C is pillar-shaped (the shape of for example, a prism) - it is — the height — 

the half of the height (diameter) of the solder ball 14 ~ or it is set up so that it may become lower than it 

[0107] Specifically, when the diameter of the solder ball 14 is about 0.75 mm and a pitch is about 1 .5mm, as for the height of 

salients 17A-17C, it is good to make it about 0.3mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and 

a pitch is about 1.0mm, as for the height of salients 17A-17C, it is good to make it about 0.25mm. 

[0108] It may be made to form salients 17A-17C with the package mainframe 1 1 in one, or may be made to form the 

package mainframe 1 1 separately. 

[0109] When forming salients 17A-17C in one with the package mainframe 1 1, salients 17A-17C consist of the same quality 
of the material (for example, glass epoxy) as the package mainframe 11. Moreover, when forming salients 17A-17C 
separately [ the package mainframe 1 1 ], salients 17A-17C can consist of a metal and insulators, such as a resin. 
[0110] Drawing 28 shows the side elevation of the printed circuit board concerning the 4th example of this invention. 
Moreover, drawing 29 shows the plan of the printed circuit board of drawing 28 . 

[0111] The array- like electrode (terminal) 16 corresponding to the solder ball 14 of BGA package is formed in the whole 
surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed- line X of a printed circuit board. 
[01 12] Moreover, three salients 18A-18C are formed in the whole surface side of the substrate mainframe 15. Without being 
formed in the periphery of the array-like electrode 16, and being collected into one place, mutually, only fixed distance 
leaves each salients 1 8 A- 18C, and they are formed. 

[01 13] the configuration of these salients 18A-18C is pillar-shaped (the shape of for example, a prism) — it is - the height — 

the half of the height (diameter) of the solder ball of BGA package - or it is set up so that it may become lower than it 

[01 14] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, as for the height of 

salients 18A-18C, it is good to make it about 0.3mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and 

a pitch is about 1.0mm, as for the height of salients 18A-18C, it is good to make it about 0.25mm. 

[01 15] It may be made to form salients 18A-18C with the substrate mainframe 15 in one, or may be made to form the 

substrate mainframe 15 separately, 

[01 16] When forming salients 18A-18C in one with the substrate mainframe 15, salients 18A-18C consist of the same quality 
of the material (for example, glass epoxy) as the substrate mainframe 15. Moreover, when forming salients 18A-18C 
separately [ the substrate mainframe 15 ], salients 18A-18C can consist of a metal and insulators, such as a resin. 
[0117] Drawing 30 shows the side elevation of the status that BGA package of the drawing 26 and the drawing 27 was 
carried m the printed circuit board of the drawing 28 and the drawing 29 . 

[0118] that is, since it boils and supports to the salients 17A-17C and the heights 18A-18C of a printed circuit board, BGA 
package does not have that the crushing condition of the solder ball 14 is always fixed, and the situation where become and 
the solder ball 14 is crushed too much 

[0119] In addition, the salient of BGA package and the salient of a printed circuit board are arranged so that it may overlap 
mutually. 

[0120] According to the above-mentioned configuration, the salient is formed in the rear-face [ of BGA package ], and 
printed-circuit-board side, respectively. For this reason, these salients 17A-17C, and 18A-18C support, and the situation 
where a next door and the solder ball 14 are crushed too much is lost. Therefore, solder balls contact, the package yield does 
not fall and a low manufacturing cost can be attained. 

[012 1] Moreover, a printed circuit board can also be made to emit the heat which will generate them from LSI chip 13 if 
salients 17A-17C, and 18A-18C are constituted from a material which has low thermal resistance. 
[0122] [G] Drawing 3 1 shows the side elevation of BGA package concerning the 5th example of this invention. Moreover, 
drawing 32 shows the bottom plan view of BGA package of drawing 31 . 

[UU3J This BGA package has the package mainframe (wiring substrate) 11, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 11. Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe 1 1 . 

[0124] Moreover, the frame-like salient 17 is formed in the whole surface side of the package mainframe 11. Salient 17 is 
formed in the circumference section of the package mainframe 11, and as it encloses the solder ball 14, it is formed. 
[0125] The height of this salient 17 is the same as the height (diameter) of the solder ball 14, or it is set up so that it may 
become lower than it. 

[0126] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1 .5mm, the height of 
salient 17 can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made into about 
0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1 .0mm, as for the height of 
salient 1 7, it is good to make it about 0.5mm. 

[0127] It may be made to form salient 17 with the package mainframe 1 1 in one, or may be made to form the package 
mainframe 1 1 separately. 

[0128] When forming salient 17 in one with the package mainframe 11, salient 17 consists of the same quality of the material 
(for example, glass epoxy) as the package mainframe 11. Moreover, when forming salient 17 separately [ the package 
mainframe 1 1 ], salient 17 can consist of a metal and insulators, such as a resin. 

[0129] Drawing 33 shows the side elevation of a printed circuit board with which BGA package of the drawing 31 and the 
drawing 32 is mounted. Moreover, drawing 34 shows the plan of the printed circuit board of drawing 33~ 
[UUUJ | The array-like electrode (terminal) 1 6 corresponding to the solder ball 14 of BGA package is tormed in the whole 
surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-line X of a printed circuit board. 
Therefore, salient 17 will contact in dashed-line 17' of a printed circuit board, respectively. 

[0131] Drawing 35 shows the side elevation of the status that BGA package of the drawing 3 1 and the drawing 32 was 
carried in the printed circuit board of the drawing 33 and the drawing 34 . 

[0132] That is, since it supports to the salient 17, the crushing condition of the solder ball 14 becomes always fixed, and 
BGA package does not have the situation where the solder ball 14 is crushed too much. 
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[0133] According to the above-mentioned configuration, the frame-like salient 17 is formed in the rear-face side (side in 
which a solder ball is formed) of BGA package. For this reason, this salient 17 supports and the situation where a next door 
and the solder ball 14 are crushed too much is lost. Therefore, solder balls contact, the package yield does not fall and a low 
manufacturing cost can be attained. 

[0134] Moreover, if salient 17 is constituted from a material which has low thermal resistance, a printed circuit board can 
also be made to emit the heat which occurs from LSI chip 13. Moreover, it is also possible to use salient 17 as a grounding 
electrode. 

[0135] [H] Drawing 36 shows the side elevation of the package substrate concerning the 5th example of this invention. 
Moreover, drawing Si shows the plan of the package substrate of drawing 36 . 

[0136] The electrode (terminal) 16 is formed in the whole surface side of the substrate mainframe 15 in the shape of 
corresponding to the solder ball of BGA package ] an array. In addition, BGA package is arranged in dashed-line X of a 
printed circuit board. 

[0137] Moreover, the frame-like salient 18 is formed in the whole surface side of the substrate mainframe 15. Salient 18 is 
formed in the periphery of the array-like electrode 16, and as it encloses the array-like electrode 16, it is formed. 
[0138] The height of this salient 18 is the same as the height (diameter) of the solder ball of BGA package, or it is set up so 
that it may become lower than it. 

[0139] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height of 
salient 18 can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made into about 
0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1.0mm, as for the height of 
salient 18, it is good to make it about 0.5mm. 

[0 140] It may be made to form salient 1 8 with the substrate mainframe 15 in one, or may be made to form the substrate 
mainframe 1 5 separately. 

[0141] When forming salient 18 in one with the substrate mainframe 15, salient 18 consists of the same quality of the 
material (for example, glass epoxy) as the substrate mainframe 15. Moreover, when forming salient 18 separately [ the 
substrate mainframe 15 ], salient 1 8 can consist of a metal and insulators, such as a resin. 

[0 142] Drawing 38 shows the side elevation of BGA package mounted in the printed circuit board of the drawing 36 and the 
drawing 37 . Moreover, drawing 39 shows the bottom plan view of BGA package of drawing 38 . 

[U143J | This BGA package has the package mainframe (wiring substrate) 1 1, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 11. Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe 1 1 . 

[0 144] Drawing 40 shows the side elevation of the status that BGA package of the drawing 38 and the drawing 39 was 
carried in the printed circuit board of the drawing 36 and drawing 37 **. 

[0145] That is, since it supports to the salient 18 prepared in the prmted circuit board, the crushing condition of the solder 
ball 14 becomes always fixed, and BGA package does not have the situation where the solder ball 14 is crushed too much. 
[0146] According to the above-mentioned configuration, the frame-like salient 18 is formed in the whole surface side (side in 
which the electrode in contact with a solder ball is formed) of a printed circuit board. For this reason, this salient 1 8 supports 
and the situation where a next door and the solder ball 14 of BGA package are crushed too much is lost. Therefore, solder 
balls contact, the package yield does not fall and a low manufacturing cost can be attained. 

[0147] Moreover, if salient 18 is constituted from a material which has low thermal resistance, a printed circuit board can 
also be made to emit the heat which occurs from LSI chip 13. 

[0148] [I] View 41 shows the side elevation of BGA package concerning the 6th example of this invention. Moreover, 
drawing 42 shows the bottom plan view of BGA package of drawing 41 . 

[0149] | This BGA package has the package mainframe (wiring substrate) 1 1, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 11. Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe 11. 

[0150] Moreover, salients 17A and 17B are formed in the whole surface side of the package mainframe 11. Each salients 
17A and 17B are formed in the circumference section of the package mainframe 11, respectively, and are formed in the line. 
For example, one salients 17A and 17B are arranged in each side where the package mainframe 1 1 counters, respectively. 
[0151] The height of these salients 17A and 17B is the same as the height (diameter) of the solder ball 14, or it is set up so 
that it may become lower than it. # 
[0152] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1 .5mm, the height of 
salients 17A and 17B can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made 
into about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1 .0mm, as for the 
height of salients 1 7A and 17B, it is good to make it about 0.5mm. 

[0153] It may be made to form salients 17A and 17B with the package mainframe 1 1 in one, or may be made to form the 
package mainframe 1 1 separately. 

[0154] When forming salients 17A and 17B in one with the package mainframe 11, salients 17A and 17B consist of the same 
quality of the material (for example, glass epoxy) as the package mainframe 1 1. Moreover, when forming salients 17A and 
17B separately [ the package mainframe 1 1 ], salients 17A and 17B can consist of a metal and insulators, such as a resin. 
[0155] Drawing 43 shows the side elevation of a printed circuit board with which BGA package of the drawing 4 1 and the 
drawing 42 is mounted. Moreover, drawing 44 shows the plan of the printed circuit board of drawing 43~ 
[01 56 J The array-like electrode (terminal) 16 corresponding to the solder ball 14 of BGA package is tormed in the whole 
surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-line X of a printed circuit board. 
Therefore, salients 17A and 17B will contact in dashed-line 17 A' of a printed circuit board, and 17B', respectively. 
[0157] Drawing 45 shows the side elevation of the status that BGA package of the drawing 41 and the drawing 42 was 
carried in the printed circuit board of the drawing 43 and the drawing 44 . 

[0158] That is, since it supports to salients 17A and 17B, the crushing condition of the solder ball 14 becomes always fixed, 
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and BGA package does not have the situation where the solder ball 14 is crushed too much. 

[0159] According to the above-mentioned configuration, the linear salients 17A and 17B are formed in the rear-face side 
(side in which a solder ball is formed) of BGA package. For this reason, these salients 17A and 17B support, and the 
situation where a next door and the solder ball 14 are crushed too much is lost. Therefore, solder balls contact, the package 
yield does not fall and a low manufacturing cost can be attained. 

[0160] Moreover, if salients 17A and 17B are constituted from a material which has low thermal resistance, a printed circuit 
board can also be made to emit the heat which occurs from LSI chip 13. Moreover, it is also possible to use salients 17A and 
17B as a grounding electrode. . 

[0161] [J] Drawing 46 shows the side elevation of the package substrate concerning the 6th example of this invention. 
Moreover, ~clrawing 47 shows the plan of the package substrate of drawing 46 . 

[0162] The electrode (terminal) 16 is formed in the whole surface side ot the substrate mainframe 15 in the shape of 
corresponding to the solder ball of BGA package ] an array. In addition, BGA package is arranged in dashed-line X of a 
printed circuit board. 

[0163] Moreover, salients 18A and 18B are formed in the whole surface side of the substrate mainframe 15. Each salients 
18A and 18B are formed so that it may be formed in the periphery of the array-like electrode 16 and it may become a line. 
For example, it counters, respectively and salients 18A and 18B are arranged so that the array-like electrode 16 may be put in 
between. 

[0164] The height of these salients 18A and 18B is the same as the height (diameter) of the solder ball of BGA package, or it 
is set up so that it may become lower than it. . 
[0165] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1 .5mm, the height ot 
salients 18A and 18B can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made 
into about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1 .0mm, as for the 
height of salients 18A and 18B, it is good to make it about 0.5mm. 
[0 1 66] It may be made to form salients 1 8A and 1 8B with the substrate mainframe 1 5 in one, or may be made to form the i 
substrate mainframe 15 separately. . . | 

[0167] When forming salients 18A and 18B in one with the substrate mainframe 15, salients 18A and 18B consist or the 
same quality of the material (for example, glass epoxy) as the substrate mainframe 15. Moreover, when forming salients 18A 
and 18B separately [ the substrate mainframe 15 ], salients 18A and 18B can consist of a metal and insulators, such as a 
resin. 

[0168] Drawing 48 shows the side elevation of BGA package mounted in the printed circuit board of the drawing 46 and the 
drawing 47 . Moreover, dra wing 49 shows the bottom plan view of BGA package of drawing 48 . 

1 0169] | This BGA package has the package mainframe (wiring substrate) 1 1, LSI chip u which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 1 1 . Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 

mainframe 11. . An , , _ An 

[0 1 70] Drawing 50 shows the side elevation of the status that BGA package of the drawing 48 and the drawing 49 was 
carried in the printed circuit board of the drawing 46 and drawing 47 **. 

[01711 That is since it supports to the salients 18 A and 1SB prepared in the printed circuit board, the crushing condition ot 
the solder ball'l4 becomes always fixed, and BGA package does not have the situation where the solder ball 14 is crushed 

[0172] According to the above-mentioned configuration, the linear salients 18A and 18B are formed in the whole surface 
side (side in which the electrode in contact with a solder ball is formed) of a printed circuit board. For this reason, these 
salients 18A and 18B support, and the situation where a next door and the solder ball 14 of BGA package are crushed too 
much is lost. Therefore, solder balls contact, the package yield does not fall and a low manufacturing cost can be attained. 
[0173] Moreover, if salients 18A and 18B are constituted from a material which has low thermal resistance, a printed circuit 
board can also be made to emit the heat which occurs from LSI chip 13. 

[Effect of the Invention] As mentioned above, according to BGA package of this invention, a package substrate, and the 
semiconductor device that consists of these, the following effects are done so as explained. 

[0175] The height is formed at least in one side by the side of the rear face of BGA package, and the whole surface of a 
printed circuit board (side in which a solder ball is formed) (side in which the electrode in contact with a solder ball is 

[Onoftherefore, the time of carrying BGA package in a printed circuit board - this salient --******-- a sake - BGA 
package - crushing condition of a solder ball can always be made regularity 

[0177] That is, since there is no situation where the solder ball of BGA package is crushed too much, solder balls contact, the 
package yield does not fall and a low manufacturing cost can be attained. 

[0178] Moreover, if this salient is constituted from a material which has low thermal resistance, a printed circuit board can 
also be made to emit the heat which occurs from a chip. . 
[0179] Furthermore, when a salient is formed in BGA package side, it is also possible to use this salient as a grounding 
electrode. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



Field _____ 

[Field of the Invention] Especially this invention relates to the technique of mounting BGA (Ball Grid Array) package in a 
printed circuit board. 
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Technique 

[Desc^ years, since a surface mount type many-items child LSI package raises the package 

yield in connection with increase of the number of pins, or advance of the formation of a ** pitch, it changes to QFP (Quad 
Flat Package) and BGA package is becoming in use. . 
[0003] This BGA package carries an LSI chip in a package mainframe (wiring substrate), and attaches the spherical solder ot 
the shape of a two-dimensional array in the whole surface side of a package mainframe. 

T0004] And according to this BGA package, since spherical solder (terminal) is attached in the whole surface side ot a 
package mainframe two-dimensional, the pitch of a terminal is eased compared with QFP, the package yield improves, and a 
package cost can be cut down. 



[Translation done.] 



11/21/01 1:19 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



Effect 

[EffecTof the Invention] As mentioned above, according to BGA package of this invention, a package substrate, and the 
semiconductor device that consists of these, the following effects are done so as explained. 

[0175] The height is formed at least in one side by the side of the rear face of BGA package, and the whole surface of a 
printed circuit board (side in which a solder ball is formed) (side in which the electrode in contact with a solder ball is 
formed) 

[0176] therefore, the time of carrying BGA package in a printed circuit board -- this salient ~ ****** - a sake -- BGA 
package crushing condition of a solder ball can always be made regularity 

[0177] That is, since there is no situation where the solder ball of BGA package is crushed too much, solder balls contact, the 
package yield does not fall and a low manufacturing cost can be attained. 

[0178] Moreover, if this salient is constituted from a material which has low thermal resistance, a printed circuit board can 
also be made to emit the heat which occurs from a chip. 

[0179] Furthermore, when a salient is formed in BGA package side, it is also possible to use this salient as a grounding 
electrode. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Drawing 5 1 shows the status that the conventional BGA package was mounted in 
the printed circuit board. 

[0006] That is, BGA package has the package mainframe (wiring substrate) 11, LSI chip 13 which was carried in this 
package mainframe 1 1 and covered by the resin 12, and two or more spherical solder 14 arranged at the whole surface side 
of the package mainframe 11. Moreover, two or more electrodes (terminal) 16 are formed in the whole surface side of a 
printed circuit board 15. 

[0007] However, in case BGA package is mounted in a printed circuit board, the joint of spherical solder 14 and the spherical 
electrode 16 disappears. For this reason, if time to give heat becomes long, solder 14 comrades which the spherical solder 14 
is crushed too much with a self-weight of a package, and adjoin each other will contact, or a position gap will be caused. 
[0008] Thus, in case BGA package is conventionally mounted in a printed circuit board, there is a fault which the solder 
which spherical solder is crushed too much and adjoins contacts, or causes a position gap. 

[0009] In case the purpose mounts BGA package in a printed circuit board, as it was made that this invention should solve 
the above-mentioned fault, and the crushing condition of spherical solder is always kept constant, adjacent solder contacts, or 
it is made not to cause a position gap. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, BGA package of this invention, the 
package substrate, and the semiconductor device that consists of these have the following configurations, respectively. 
[001 1] BGA package of this invention is formed in the package mainframe, LSI chip [ which is carried in the 
aforementioned package mainframe ], two or more spherical solder [ which is formed in the whole surface side of the 
aforementioned package mainframe ], and whole surface side of the aforementioned package mainframe, is the same as that 
of the height of two or more aforementioned spherical solder, or is equipped with the salient which has a height lower than it. 

[00 12] The package substrate of this invention is formed in the whole surface side of a substrate mainframe and the 
aforementioned substrate mainframe, it is formed in order to support the aforementioned BGA package to the two or more 
electrodes [ which two or more spherical solder of BGA package contacts ], and whole surface side of the aforementioned 
substrate mainframe, is the same as that of the height of two or more aforementioned spherical solder, or is equipped with the 
salient which has a height lower than it. 

[0013] BGA package of this invention is formed in the package mainframe, LSI chip [ which is carried in the 
aforementioned package mainframe ], two or more spherical solder [ which is formed in the whole surface side of the 
aforementioned package mainframe ], and whole surface side of the aforementioned package mainframe, is the same as that 
of the height of two or more aforementioned spherical solder, or is equipped with at least three pillar-shaped salients which 
have a height lower than it. 

[0014] As for the aforementioned salient, it is good to be formed in the circumference section of the aforementioned package 
mainframe, respectively. 

[0015] The package substrate of this invention is formed in the whole surface side of a substrate mainframe and the 
aforementioned substrate mainframe, it is formed in order to support the aforementioned BGA package to the two or more 
electrodes [ which two or more spherical solder of BGA package contacts ], and whole surface side of the aforementioned 
substrate mainframe, is the same as that of the height of two or more aforementioned spherical solder, or is equipped with at 
least three pillar-shaped salients which have a height lower than it. 

[0016] As for the aforementioned salient, it is good to be formed in the periphery of two or more aforementioned electrodes, 
respectively. 

[0017] The LSI chip by which the semiconductor device of this invention is carried in a package mainframe and the 
aforementioned package mainframe, It is formed in the two or more spherical solder [ which is formed in the whole surface 
side of the aforementioned package mainframe ], and whole surface side of the aforementioned package mainframe. It is the 
same as that of the height of two or more aforementioned spherical solder, or has BGA package which has 1st at least one 
salient which has a height lower than it. And a substrate mainframe, Two or more electrodes which it is formed in the whole 
surface side of the aforementioned substrate mainframe, and two or more spherical solder of the aforementioned BGA 
package contacts, It is formed in order to support the aforementioned BGA package to the whole surface side of the 
aforementioned substrate mainframe, and it is the same as that of the height of two or more aforementioned spherical solder, 
or has the package substrate which has 2nd at least one salient which has a height lower than it, and the 1st aforementioned 
aforementioned salient and the 2nd aforementioned salient do not overlap mutually. 

[0018] The LSI chip by which the semiconductor device of this invention is carried in a package mainframe and the 
aforementioned package mainframe, It is formed in the two or more spherical solder [ which is formed in the whole surface 
side of the aforementioned package mainframe ], and whole surface side of the aforementioned package mainframe. Or it has 
BGA package which has 1st at least one salient which has a height lower than it. the half of the height of two or more 
aforementioned spherical solder -- with a substrate mainframe Two or more electrodes which it is formed in the whole 
surface side of the aforementioned substrate mainframe, and two or more spherical solder of the aforementioned BGA 
package contacts, it forms in order to support the aforementioned BGA package to the whole surface side of the 
aforementioned substrate mainframe ~ having - the half of the height of two or more aforementioned spherical solder - or it 
has the package substrate which has 2nd at least one salient which has a height lower than it, and the 1st aforementioned 
aforementioned salient and the 2nd aforementioned salient overlap mutually 

[0019] BGA package of this invention is formed so that two or more aforementioned spherical solder may be surrounded in 
the package mainframe, LSI chip [ which is carried in the aforementioned package mainframe ], two or more spherical solder 
[ which is formed in the whole surface side of the aforementioned package mainframe ], and whole surface side of the 
aforementioned package mainframe, is the same as that of the height of two or more aforementioned spherical solder, or is 
equipped with the frame-like salient which has a height lower than it. 

[0020] The package substrate of this invention is formed in the whole surface side of a substrate mainframe and the 
aforementioned substrate mainframe, it is formed so that two or more electrodes which two or more spherical solder of BGA 
package contacts, and the electrode of the aforementioned plurality in order to support the aforementioned BGA package to 
the whole surface side of the aforementioned substrate mainframe may be surrounded, and is the same as that of the height of 
two or more aforementioned spherical solder, or is equipped with the frame-like salient which has a height lower than it. 
[0021] BGA package of this invention is formed so that two or more aforementioned spherical solder may be put between 
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the circumference section by the side of a package mainframe, the LSI chip carried in the aforementioned package 
mainframe, two or more spherical solder formed in the whole surface side of the aforementioned package mainframe, and the 
whole surface of the aforementioned package mainframe, is the same as that of the height of two or more aforementioned 
spherical solder, or is equipped with two linear salients which have a height lower than it. 

[0022] The package substrate of this invention is formed in the whole-surface side of a substrate mainframe and the 
aforementioned substrate mainframe, in order that it may support two or more electrodes which two or more spherical solder 
of BGA package contacts and aforementioned BGA packages, as it puts two or more aforementioned electrodes, it is formed 
in the whole-surface side of the aforementioned substrate mainframe, is the same as that of the height of two or more 
aforementioned spherical solder, or is equipped with two linear salients which have a height lower than it. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



OPERATION 



[Function] According to the above-mentioned configuration, the salient is formed at least in one side by the side of the whole 
surface of BGA package, and the whole surface of a package substrate (side in which spherical solder is formed) (side in 
which the electrode in contact with spherical solder is formed). 

[0024] Moreover, this salient is the same as that of the height of the spherical solder of BGA package, or has the height lower 
than it. 

[0025] therefore, the time of carrying BGA package in a package substrate -- this salient --****** — a sake - the spherical 
solder of BGA package -- crushing condition can always be made regularity Moreover, since there is no situation where 
spherical solder is crushed too much, solder contacts, the package yield does not fall and a low manufacturing cost can be 
attained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, the semiconductor device which consists of a BGA package of this invention, a package substrate, and 
these is explained, referring to a drawing. 

[0027] [A] Drawing 1 shows the side elevation of BGA package concerning the 1st example of this invention. Moreover, 
drawing 2 shows the bottom plan view of BGA package of drawing 1 . 

[OU2i5J J his BGA package has the package mainframe (wiring substrate) 11, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more spherical solder (henceforth a solder ball) 14 arranged at the 
whole surface side of the package mainframe 1 1 . Two or more solder balls 14 are arranged in the shape of an array at the 
whole surface side of the package mainframe 1 1 . 

[0029] Moreover, three salients 17A-17C are formed in the whole surface side of the package mainframe 11. Without being 
formed in the circumference section of the package mainframe 1 1, and being collected into one place, mutually, only fixed 
distance leaves each salients 17A-17C > and they are formed. 

[0030] The configuration of these salients 17A-17C is pillar-shaped (the shape of for example, a prism), the height is the 
same as the height (diameter) of the solder ball 14, or it is set up so that it may become lower than it. 
[003 1] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height of 
salients 17A- 1 7C can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made into 
about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1 .Omm, as for the 
height of salients 17A-17C, it is good to make it about 0.5mm. 

[0032] It may be made to form salients 17A-17C with the package mainframe 1 1 in one, or may be made to form the 
package mainframe 1 1 separately. 

[0033] When forming salients 17A-17C in one with the package mainframe 11, salients 17A-17C consist of the same quality 
of the material (for example, glass epoxy) as the package mainframe 1 1 . Moreover, when forming salients 1 7A- 1 7C 
separately [ the package mainframe 11], salients 17A-17C can consist of a metal and insulators, such as a resin. 
[0034] In addition, the number of salients is not restricted to three pieces, and like this example, when a salient is 
pillar-shaped, it should just be three or more pieces. Moreover, the position of a salient is not restricted to the circumference 
section of the package mainframe 1 1, but may be arranged in the array of the solder ball 14. 

[0035] Drawing 3 shows the side elevation of a printed circuit board with which BGA package of the drawing 1 and the 

drawing l is mounted. Moreover, drawing 4 shows the plan of the printed circuit board of drawing 3 . 

[UU36J The **; lei-like electrode (terminal) 16 corresponding to the solder ball 14 of BGA package is formed in the whole 

surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-line X of the substrate 

mainframe 15. Therefore, salients 17A-17C will contact in dashed-line 17A' of the substrate mainframe 15, - 17C, 

respectively. 

[0037] Drawing 5 shows the side elevation of the status that BGA package of the drawing 1 and the drawing 2 was carried in 
the printed circuit board of the drawing 3 and the drawing 4 . 

[0038] That is, since it supports to salients 1 7A- 1 7C, the crushing condition of the solder ball 14 becomes always fixed, and 
BGA package does not have the situation where the solder ball 14 is crushed too much. 

[0039] According to the above-mentioned configuration, three salients 17A-17C are formed in the rear-face side (side in 
which a solder ball is formed) of BGA package. For this reason, these salients 17A-17C support, and the situation where a 
next door and the solder ball 14 are crushed too much is lost. Therefore, solder balls contact, the package yield does not fall 
and a low manufacturing cost can be attained. 

[0040] Moreover, if salients 17A-17C are constituted from a material which has low thermal resistance, a printed circuit 
board can also be made to emit the heat which occurs from a chip 13. Moreover, it is also possible to use salients 17A-17C as 
a grounding electrode. 

[0041] [B] Drawing 6 shows the side elevation of the printed circuit board concerning the 1st example of this invention. 
Moreover, drawing / shows the plan of the printed circuit board of drawing 6 . 

[0042] The array- like electrode (terminal) 16 corresponding to the solder ball of BGA package is formed in the whole 
surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-line X of the substrate 
mainframe 15. 

[0043] Moreover, three salients 18A-18C are formed in the whole surface side of the substrate mainframe 15. Without being 
formed in the periphery of the array-like electrode 16, and being collected into one place, mutually, only fixed distance 
leaves each salients 18A-18C, and they are formed. 

[0044] The configuration of these salients 18A-18C is pillar-shaped (the shape of for example, a prism), the height is the 
same as the height (diameter) of the solder ball of BGA package, or it is set up so that it may become lower than it. 
[0045] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height of 
salients 18A-18C can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made into 
about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1 .0mm, as for the 
height of salients 1 8A-1 8C, it is good to make it about 0.5mm. 

[0046] It may be made to form salients 1 8A-18C with the substrate mainframe 15 in one, or may be made to form the 
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substrate mainframe 15 separately. 

[0047] When forming salients I8A-18C in one with the substrate mainframe 15, salients I8A-I8C consist of the same quality 
of the material (for example, glass epoxy) as the substrate mainframe 15. Moreover, when forming salients 18A-18C 
separately [ the substrate mainframe 15 ]> salients 18A-18C can consist of a metal and insulators, such as a resin. 
[0048] In addition, the number of salients is not restricted to three pieces, and like this example, when a salient is 
pillar-shaped, it should just be three or more pieces. Moreover, the position of a salient is not restricted to the periphery of 
the array-like electrode 16, but may be arranged in the array of an electrode 16. 

[0049] Drawing 8 shows the side elevation of BGA package mounted in the printed circuit board of the drawing 6 and the 
drawing 7 . Moreover, drawing 9 shows the bottom plan view of BGA package of drawing 8 . 

[UU^UJ inis BGA package has the package mainframe (wiring substrate) 1 1 , LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 1 1 . The solder ball 14 is arranged in the shape of an array at the whole surface side of the package mainframe 1 1 . 
[0051] Drawing 10 shows the side elevation of the status that BGA package of the drawing 8 and the drawing 9 was carried 
in the printed circuit board of the drawing 6 and drawing 7 * *. 

[0052] That is, since it supports to the salients 1 ISA- ISC prepared in the printed circuit board, the crushing condition of the 
solder ball 14 becomes always fixed, and BGA package does not have the situation where the solder ball 14 is crushed too 
much. 

[0053] According to the above-mentioned configuration, three salients 18A-18C are formed in the whole surface side (side in 
which the electrode in contact with a solder ball is formed) of a printed circuit board. For this reason, these salients 1 8A-1 8C 
support, and the situation where a next door and the solder ball 14 of BGA package are crushed too much is lost. Therefore, 
solder balls contact, the package yield does not fall and a low manufacturing cost can be attained. 
[0054] Moreover, if salients 18A-18C are constituted from a material which has low thermal resistance, a printed circuit 
board can also be made to emit the heat which occurs from LSI chip 13. 

[0055] [C] Drawing 1 1 shows the side elevation of BGA package concerning the 2nd example of this invention. Moreover, 
drawing 12 shows the bottom plan view of BGA package of drawing 1 1 . 

[UUioJ This BGA package has the package mainframe (wiring substrate) 1 1, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 1 1 . Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe II. 

[0057] Moreover, four salients 17A-17D are formed in the whole surface side of the package mainframe 11. Without being 
formed in the circumference section of the package mainframe 1 1, and being collected into one place, mutually, only fixed 
distance leaves each salients 17A-17D, and they are formed. For example, one salients 17A-17D are arranged in each four 
corners of the package mainframe 11, respectively. 

[0058] The configuration of these salients 17A-17D is pillar-shaped (the shape of for example, a prism), the height is the 
same as the height (diameter) of the solder ball 14, or it is set up so that it may become lower than it. 
[0059] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height of 
salients 17A-17D can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made into 
about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1 .0mm, as for the 
height of salients 17A-17D, it is good to make it about 0.5mm. 

[0060] It may be made to form salients 1 7 A- 17D with the package mainframe 1 1 in one, or may be made to form the 
package mainframe 1 1 separately. 

[0061] When forming salients 17A-17D in one with the package mainframe 11, salients 17A-17D consist of the same quality 
of the material (for example, glass epoxy) as the package mainframe 1 1. Moreover, when forming salients 1 7A-1 7D 
separately [ the package mainframe 11 ], salients 17A-17D can consist of a metal and insulators, such as a resin. 
[0062] In addition, the number of salients is not restricted to four pieces, and like this example, when a salient is 
pillar-shaped, it should just be three or more pieces. Moreover, the position of a salient is not restricted to the circumference 
section of the package mainframe 1 1, but may be arranged in the array of the solder ball 14. 

[0063] Drawing 13 shows the side elevation of a printed circuit board with which BGA package of the drawing 1 1 and the 

drawing 12 is mounted. Moreover, drawing 14 shows the plan of the printed circuit board of drawing IT T 

[UU04J t he array-like electrode (terminal) lb corresponding to the solder ball 14 of BGA package is lormed in the whole 

surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-line X of the substrate 

mainframe 15. Therefore, salients 17A-17D will contact in dashed-line 17A' of the substrate mainframe 15, - 17D', 

respectively. 

[0065] Drawing 15 shows the side elevation of the status that BGA package of the drawing 1 1 and the drawing 12 was 
carried m the printed circuit board of the drawing 13 and the drawing 14 . 

[0066] That is, since it supports to salients i/A-l/D, the crushing condition of the solder ball 14 becomes always fixed, and 
BGA package does not have the situation where the solder ball 14 is crushed too much. 

[0067] According to the above-mentioned configuration, four salients 17A-17D are formed in the rear-face side (side in 
which a solder ball is formed) of BGA package. For this reason, these salients 17A- 1 7D support, and the situation where a 
next door and the solder ball 14 are crushed too much is lost. Therefore, solder balls contact, the package yield does not fall 
and a low manufacturing cost can be attained. 

[0068] Moreover, if salients 17A-17D are constituted from a material which has low thermal resistance, a printed circuit 
board can also be made to emit the heat which occurs from LSI chip 13. Moreover, it is also possible to use salients 17A-17D 
as a grounding electrode. 

[0069] [D] Drawing 16 shows the side elevation of the printed circuit board concerning the 2nd example of this invention. 
Moreover, drawing 1 / shows the plan of the printed circuit board of drawing 16 . 

[0070] The array-liKe electrode (terminal) 16 corresponding to the solder bail ot BGA package is formed in the whole 
surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-line X of the substrate 
mainframe 15. 
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[0071] Moreover, four salients 18A-18D are formed in the whole surface side of the substrate mainframe 15. Without being 
formed in the periphery of the array-like electrode 16, and being collected into one place, mutually, only fixed distance 
leaves each salients 18A-18D, and they are formed. For example, salients 18A-18D are arranged on the diagonal line of the 
array-like electrode 1 6, respectively. 

[0072] The configuration of these salients 18A-18D is pillar-shaped (the shape of for example, a prism), the height is the 
same as the height (diameter) of the solder ball of BGA package, or it is set up so that it may become lower than it. 
[0073] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height of 
salients 18A-18D can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made into 
about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1 .0mm, as for the 
height of salients 18A-18D, it is good to make it about 0.5mm. 

[0074] It may be made to form salients 18A-18D with the substrate mainframe 15 in one, or may be made to form the 
substrate mainframe 15 separately. 

[0075] When forming salients 18A-18D in one with the substrate mainframe 15, salients 18A-18D consist of the same 
quality of the material (for example, glass epoxy) as the substrate mainframe 15. Moreover, when forming salients 18A-18D 
separately [ the substrate mainframe 15 ], salients 18A-18D can consist of a metal and insulators, such as a resin. 
[0076] In addition, the number of salients is not restricted to four pieces, and like this example, when a salient is 
pillar-shaped, it should just be three or more pieces. Moreover, the position of a salient is not restricted to the periphery of 
the array-like electrode 16, but may be arranged in the array of an electrode 16. 

[0077] Drawing 18 shows the side elevation of BGA package mounted in the printed circuit board of the drawing 16 and the 
drawing 1 / . Moreover, drawing 19 shows the bottom plan view of BGA package of drawing 18 . 

L0078] This BGA package has the package mainframe (wiring substrate) 1 1, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 11. Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe 1 1 . 

[0079] Drawing 20 shows the side elevation of the status that BGA package of the drawing 18 and the drawing 19 was 
carried in the printed circuit board of the drawing 16 and drawing 17 **. 

[0080] That is, since it supports to the salients 18A-18D prepared in the printed circuit board, the crushing condition of the 
solder ball 14 becomes always fixed, and BGA package does not have the situation where the solder ball 14 is crushed too 
much. 

[0081] According to the above-mentioned configuration, three salients 18A-1 8D are formed in the whole surface side (side 
in which the electrode in contact with a solder ball is formed) of a printed circuit board. For this reason, these salients 
18A-18D support, and the situation where a next door and the solder ball 14 of BGA package are crushed too much is lost. 
Therefore, solder balls contact, the package yield does not fall and a low manufacturing cost can be attained. 
[0082] Moreover, if salients 18A-18D are constituted from a material which has low thermal resistance, a printed circuit 
board can also be made to emit the heat which occurs from LSI chip 13. 

[0083] [E ] Drawing 21 shows the side elevation of BGA package concerning the 3rd example of this invention. Moreover, 
drawing 22 shows the bottom plan view of BGA package of drawing 21 . 

|0084] This BGA package has the package mainframe (wiring substrate) 1 1, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 1 1 . Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe 1 1 . 

[0085] Moreover, two salients 17A and 17B are formed in the whole surface side of the package mainframe 11. Without 
being formed in the circumference section of the package mainframe 1 1, and being collected into one place, mutually, only 
fixed distance leaves each salients 17A and 17B, and they are formed. For example, one salients 17A and 17B are arranged 
in each two corners on the one diagonal line of the package mainframe 11, respectively. 

[0086] The configuration of these salients 17A and 17B is pillar-shaped (the shape of for example, a prism), the height is the 
same as the height (diameter) of the solder ball 14, or it is set up so that it may become lower than it. 
[0087] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height of 
salients 17A and 17B can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made 
into about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1 .0mm, as for the 
height of salients 17A and 17B, it is good to make it about 0.5mm. 

[0088] It may be made to form salients 17A and 1 7B with the package mainframe 1 1 in one, or may be made to form the 
package mainframe 1 1 separately. 

[0089] When forming salients 17A and 17B in one with the package mainframe 1 1, salients 17A and 17B consist of the same 
quality of the material (for example, glass epoxy) as the package mainframe 11. Moreover, when forming salients 17A and 
1 7B separately [ the package mainframe 1 1 ], salients 1 7A and 1 7B can consist of a metal and insulators, such as a resin. 
[0090] Drawing 23 shows the side elevation of the printed circuit board concerning the 3rd example of this invention. 
Moreover, drawing 24 shows the plan of the printed circuit board of drawing 23 . 

[0091] The array- like electrode (terminal) 16 corresponding to the solder ball 14 of BGA package is formed in the whole 
surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-line X of the substrate 
mainframe 15. 

[0092] In addition, the salients 17A and 17B of BGA package will contact in dashed-line 17 A* of a printed circuit board, and 
17B*, respectively. 

[0093] Moreover, two salients 18A and 18B are formed in the whole surface side of the substrate mainframe 15. Without 
being formed in the periphery of the array-like electrode 16, and being collected into one place, mutually, only fixed distance 
leaves each salients 18A and 18B, and they are formed. For example, one salients 18A and 18B are arranged on [ each ] the 
one diagonal line of the array-like electrode 16, respectively. 

[0094] The configuration of these salients 18A and 18B is pillar-shaped (the shape of for example, a prism), the height is the 
same as the height (diameter) of the solder ball of BGA package, or it is set up so that it may become lower than it. 
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[0095] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height of 
salients 1 8 A and 1 8B can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made 
into about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1 .0mm, as for the 
height of salients 18A and 1 8B, it is good to make it about 0.5mm. 

[0096] It may be made to form salients 18A and 18B with the substrate mainframe 15 in one, or may be made to form the 
substrate mainframe 15 separately. 

[0097] When forming salients 18A and 18B in one with the substrate mainframe 15, salients 18A and 1 8B consist of the 
same quality of the material (for example, glass epoxy) as the substrate mainframe 15. Moreover, when forming salients 18A 
and 18B separately [ the substrate mainframe 15 ], salients 18A and 18B can consist of a metal and insulators, such as a 
resin. 

[0098] Drawing 25 shows the side elevation of the status that BGA package of the drawing 2 1 and the drawing 22 was 
carried in the printed circuit board of the drawing 23 and the drawing 24 . 

[0099] that is, since BGA package is looked like [ tne salients i 7 A ana 1 7B and the salients 18A and 1 8B of a printed circuit 
board ] and it supports, it does not have that the crushing condition of the solder ball 14 is always fixed, and the situation 
where become and the solder ball 14 is crushed too much 

[0100] In addition, a salient of BGA package and a salient of a printed circuit board are arranged so that it may not overlap 
mutually. 

[0101] According to the above-mentioned configuration, the height is formed in the rear-face [ of BGA package ], and 
printed-circuit-board side, respectively. For this reason, these salients 17A, 17B, 18 A, and 18B support, and the situation 
where a next door and the solder ball 14 are crushed too much is lost. Therefore, solder balls contact, the package yield does 
not fall and a low manufacturing cost can be attained. 

[0102] Moreover, if salients 17A, 17B, 18A, and 18B are constituted from a material which has low thermal resistance, a 
printed circuit board can also be made to emit the heat which occurs from LSI chip 13. Moreover, about salients 1 7 A and 
17B, using as a grounding electrode is also possible. 

[0103] [F] Drawing 26 shows the side elevation of BGA package concerning the 4th example of this invention. Moreover, 
drawing 27 shows the"bottom plan view of BGA package of drawing 26 . 

[01U4J This BGA package has the package mainframe (wiring substrate) 11, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 1 1 . Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe 1 1 . 

[0105] Moreover, three salients 17A-17C are formed in the whole surface side of the package mainframe 1 1. Without being 
formed in the circumference section of the package mainframe 1 1, and being collected into one place, mutually, only fixed 
distance leaves each salients 17A-17C, and they are formed. 

[0106] the configuration of these salients 17A-17C is pillar-shaped (the shape of for example, a prism) - it is -- the height - 

the half of the height (diameter) of the solder ball 14 - or it is set up so that it may become lower than it 

[0107] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1 .5mm, as for the height of 

salients 17A-17C, it is good to make it about 0.3mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and 

a pitch is about 1.0mm, as for the height of salients 17A-17C, it is good to make it about 0.25mm. 

[0108] It may be made to form salients 17A-17C with the package mainframe 1 1 in one, or may be made to form the 

package mainframe 1 1 separately. 

[0109] When forming salients 17A-17C in one with the package mainframe 11, salients 17A-17C consist of the same quality 
of the material (for example, glass epoxy) as the package mainframe 11. Moreover, when forming salients 17A-17C 
separately [ the package mainframe 1 1 ], salients 17A-17C can consist of a metal and insulators, such as a resin. 
[01 10] Drawing 28 shows the side elevation of the printed circuit board concerning the 4th example of this invention. 
Moreover, drawing 29 shows the plan of the printed circuit board of drawing 28 . 

[01 1 1] The array-like electrode (terminal) 16 corresponding to the solder ball 14 of BGA package is formed in the whole 
surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-Hne X of a printed circuit board. 
[01 12] Moreover, three salients 18A-18C are formed in the whole surface side of the substrate mainframe 15. Without being 
formed in the periphery of the array-like electrode 16, and being collected into one place, mutually, only fixed distance 
leaves each salients 18A-18C, and they are formed. 

[0113] the configuration of these salients 18A-18C is pillar-shaped (the shape of for example, a prism) - it is - the height - 
the half of the height (diameter) of the solder ball of BGA package -- or it is set up so that it may become lower than it 
[0114] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, as for the height of 
salients 18A-18C, it is good to make it about 0.3mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and 
a pitch is about 1 .0mm, as for the height of salients 1 8A-18C, it is good to make it about 0.25mm. 
[0115] It may be made to form salients 1 8A-18C with the substrate mainframe 15 in one, or may be made to form the 
substrate mainframe 15 separately. 

[0116] When forming salients 18A-18C in one with the substrate mainframe 15, salients 18A-1 8C consist of the same quality 
of the material (for example, glass epoxy) as the substrate mainframe 15. Moreover, when forming salients 18A-18C 
separately [ the substrate mainframe 15 ], salients 18A-18C can consist of a metal and insulators, such as a resin. 
[0117] Drawing 30 shows the side elevation of the status that BGA package of the drawing 26 and the drawing 27 was 
carried in the printed circuit board of the drawing 28 and the drawing 29 . 

[0118] that is, since it boils and supports to the salients 17A-17C and the heights 18A-18C of a printed circuit board, BGA 
package does not have that the crushing condition of the solder ball 14 is always fixed, and the situation where become and 
the solder ball 14 is crushed too much 

[0119] In addition, the salient of BGA package and the salient of a printed circuit board are arranged so that it may overlap 
mutually. 

[0120] According to the above-mentioned configuration, the salient is formed in the rear- face [ of BGA package ], and 
printed-circuit-board side, respectively. For this reason, these salients 17A-17C, and 18A-18C support, and the situation 
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where a next door and the solder ball 14 are crushed too much is lost. Therefore, solder balls contact, the package yield does 
not fall and a low manufacturing cost can be attained. # 
[0121] Moreover, a printed circuit board can also be made to emit the heat which will generate them from LSI chip 13 it 
salients 17A-17C, and I8A-18C are constituted from a material which has low thermal resistance. 

[0122] [G] Drawing 31 shows the side elevation of BGA package concerning the 5th example of this invention. Moreover, 
drawing 32 shows me bottom plan view of BGA package of drawing 3 1 . 

1 0123] This BGA package has the package mainframe (wiring substrate) 1 1, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 11. Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe U. . 
[0124] Moreover, the frame-like salient 17 is formed in the whole surface side of the package mainframe 11. Salient 1 / is 
formed in the circumference section of the package mainframe 1 1, and as it encloses the solder ball 14, it is formed. 
[0 125] The height of this salient 17 is the same as the height (diameter) of the solder ball 14, or it is set up so that it may 
become lower than it. . . . 

[0126] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height ot 
salient 17 can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made into about 
0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1.0mm, as for the height of 
salient 17, it is good to make it about 0.5mm. 

[0127] It may be made to form salient 17 with the package mainframe 1 1 in one, or may be made to form the package 
mainframe 11 separately. • _ u + - i 

[0128] When forming salient 17 in one with the package mainframe 1 1, salient 17 consists of the same quality otthe material 
(for example, glass epoxy) as the package mainframe 1 1. Moreover, when forming salient 17 separately [ the package 
mainframe 1 1 ], salient 17 can consist of a metal and insulators, such as a resin. 

[0129] Drawing 33 shows the side elevation of a printed circuit board with which BGA package of the drawing 31 and the 
drawing 32 is mounted. Moreover, drawing 34 shows the plan of the printed circuit board of drawing 33" 
1 0130] The array-like electrode (terminal) 16 corresponding to the solder ball 14 of BGA package is tormed in the whole 
surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-line X of a printed circuit board. 
Therefore, salient 1 7 will contact in dashed-line 17' of a printed circuit board, respectively. 

[0131] Drawing 35 shows the side elevation of the status that BGA package of the drawing 3 1 and the drawing 32 was 
carried in the printed circuit board of the drawing 33 and the drawing 34 . 

[0132] That is, since it supports to the salient 17, the crushing condition of the solder ball 14 becomes always fixed, and 
BGA package does not have the situation where the solder ball 14 is crushed too much. 

[0133] According to the above-mentioned configuration, the frame-like salient 17 is formed in the rear-face side (side in 

which a solder ball is formed) of BGA package. For this reason, this salient 17 supports and the situation where a next door 

and the solder ball 14 are crushed too much is lost. Therefore, solder balls contact, the package yield does not fall and a low 

manufacturing cost can be attained. . . 

[0134] Moreover if salient 17 is constituted from a material which has low thermal resistance, a printed circuit board can 

also be made to emit the heat which occurs from LSI chip 13. Moreover, it is also possible to use salient 17 as a grounding 

electrode 

[0135] [H] Drawing 36 shows the side elevation of the package substrate concerning the 5th example of this invention. 
Moreover, drawing 37 shows the plan of the package substrate of drawing 36 . 

[0136] The electrode (terminal) 16 is formed in the whole surface side ot the substrate mainframe 15 in the shape of 
corresponding to the solder ball of BGA package ] an array. In addition, BGA package is arranged m dashed-line X of a 

printed circuit board. , c a i ■ * i o ■ 

[0137] Moreover, the frame-like salient 18 is formed in the whole surface side of the substrate mainframe 15. Salient 18 is 
formed in the periphery of the array-like electrode 16, and as it encloses the array-like electrode 16, it is formed. 
[0138] The height of this salient 18 is the same as the height (diameter) of the solder ball of BGA package, or it is set up so 
that it may become lower than it. . 
[0139] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height ot 
salient 18 can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made into about 
0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1.0mm, as for the height ot 
salient 18, it is good to make it about 0.5mm. 

[0140] It may be made to form salient 18 with the substrate mainframe 15 in one, or may be made to form the substrate 
mainframe 15 separately. . ' 

[0141] When forming salient 18 in one with the substrate mainframe 15, salient 18 consists of the same quality ot the 
material (for example, glass epoxy) as the substrate mainframe 15. Moreover, when forming salient 18 separately [ the 
substrate mainframe 15], salient 1 8 can consist of a metal and insulators, such as a resin. 

[0142] Drawing 38 shows the side elevation of BGA package mounted in the printed circuit board of the drawing 36 and the 
drawing 37 . Moreover, drawing 39 shows the bottom plan view of BGA package of drawing 38 . 

I 014JJ This BGA packa ge has the p ackage mainframe (wiring substrate) 1 1, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 1 1 . Two or more solder balls 1 4 are arranged in the shape of an array at the whole surface side of the package 

mainframe 11. ^ , , .-,„.,. • -.n 

[0144] Drawing 40 shows the side elevation of the status that BGA package of the drawing 38 and the drawing j>9 was 
carried in the printed circuit board of the drawing 36 and drawing 37 **. • , . XA 

[0145] That is, since it supports to the salient 18 prepared in the printed circuit board, the crushing condition ot the solder 
ball 14 becomes always fixed, and BGA package does not have the situation where the solder ball 14 is crushed too much. 
[0146] According to the above-mentioned configuration, the frame-like salient 18 is formed in the whole surface side (side in 
which the electrode in contact with a solder ball is formed) of a printed circuit board. For this reason, this salient 18 supports 
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and the situation where a next door and the solder ball 14 of BGA package are crushed too much is lost. Therefore, solder 
balls contact, the package yield does not fall and a low manufacturing cost can be attained. 

[0147] Moreover, if salient 18 is constituted from a material which has low thermal resistance, a printed circuit board can 
also be made to emit the heat which occurs from LSI chip 13. 

[0148] [I] View 41 shows the side elevation of BGA package concerning the 6th example of this invention. Moreover, 
drawing 42 shows the bottom plan view of BGA package of drawing 41 . 

[Ui4yj inis BGA package has the package mainframe (wiring substrate) 1 1, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 1 1 . Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe 1 1 . 

[0150] Moreover, salients 17A and 17B are formed in the whole surface side of the package mainframe 1 1 . Each salients 
17A and 17B are formed in the circumference section of the package mainframe 11, respectively, and are formed in the line. 
For example, one salients 17A and 17B are arranged in each side where the package mainframe 1 1 counters, respectively. 
[0151] The height of these salients 17A and 17B is the same as the height (diameter) of the solder ball 14, or it is set up so 
that it may become lower than it. 

[0152] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height of 
salients 17A and 17B can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made 
into about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0,6mm and a pitch is about 1 .0mm, as for the 
height of salients 17A and 17B, it is good to make it about 0.5mm. 

[0153] It may be made to form salients 17A and 17B with the package mainframe 1 1 in one, or may be made to form the 
package mainframe 1 1 separately. 

[0154] When forming salients 17A and 17B in one with the package mainframe 1 1, salients 17A and 17B consist of the same 
quality of the material (for example, glass epoxy) as the package mainframe 1 1 . Moreover, when forming salients 1 7 A and 
17B separately [ the package mainframe 1 1 ], salients 17A and 17B can consist of a metal and insulators, such as a resin. 
[0 1 55] Drawing 43 shows the side elevation of a printed circuit board with which BGA package of the drawing 41 and the 
drawing 42 is mounted. Moreover, drawing 44 shows the plan of the printed circuit board of drawing 43~ 
[imbj : The array-like electrode (terminal) 16 corresponding to the solder ball 14 of BGA package is tormed in the whole 
surface side of the substrate mainframe 15. In addition, BGA package is arranged in dashed-Iine X of a printed circuit board. 
Therefore, salients 17A and 17B will contact in dashed-line 17A' of a printed circuit board, and 17B', respectively. 
[0157] Drawing 45 shows the side elevation of the status that BGA package of the drawing 4 1 and the drawing 42 was 
carried in the prmted circuit board of the drawing 43 and the drawing 44 . 

[0158] That is, since it supports to salients 17 A and 17B, the crushing condition of the solder ball 14 becomes always fixed, 
and BGA package does not have the situation where the solder ball 14 is crushed too much. 

[0159] According to the above-mentioned configuration, the linear salients 17A and 17B are formed in the rear-face side 
(side in which a solder ball is formed) of BGA package. For this reason, these salients 1 7A and 1 7B support, and the 
situation where a next door and the solder ball 14 are crushed too much is lost. Therefore, solder balls contact, the package 
yield does not fall and a low manufacturing cost can be attained. 

[0160] Moreover, if salients 17A and 17B are constituted from a material which has low thermal resistance, a printed circuit 
board can also be made to emit the heat which occurs from LSI chip 13. Moreover, it is also possible to use salients 17A and 
1 7B as a grounding electrode. 

[0161] [J] Drawing 46 shows the side elevation of the package substrate concerning the 6th example of this invention. 
Moreover, drawing 47 shows the plan of the package substrate of drawing 46 . 

[0162] The electrode (terminal) 16 is formed in the whole surface side ot the substrate mainframe 15 in the shape of 
corresponding to the solder ball of BGA package ] an array. In addition, BGA package is arranged in dashed-line X of a 
printed circuit board. 

[0163] Moreover, salients 18A and 18B are formed in the whole surface side of the substrate mainframe 15. Each salients 
1 8A and 18B are formed so that it may be formed in the periphery of the array-like electrode 16 and it may become a line. 
For example, it counters, respectively and salients 18A and 18B are arranged so that the array-like electrode 16 may be put in 
between. 

[0164] The height of these salients 18A and 18B is the same as the height (diameter) of the solder ball of BGA package, or it 
is set up so that it may become lower than it. 

[0165] Specifically, when the diameter of the solder ball 14 is about 0.75mm and a pitch is about 1.5mm, the height of 
salients 18A and 18B can also ensure a package while it can prevent a contact of solder balls most effectively, if it is made 
into about 0.6mm. Moreover, when the diameter of the solder ball 14 is about 0.6mm and a pitch is about 1 .0mm, as for the 
height of salients 1 8A and 1 8B, it is good to make it about 0.5mm. 

[0166] It may be made to form salients 18A and 18B with the substrate mainframe 15 in one, or may be made to form the 
substrate mainframe 15 separately. 

[0167] When forming salients 18A and 18B in one with the substrate mainframe 15, salients 18A and 1 8B consist of the 
same quality of the material (for example, glass epoxy) as the substrate mainframe 15. Moreover, when forming salients 18A 
and 1 8B separately [ the substrate mainframe 15 ], salients I8A and 18B can consist of a metal and insulators, such as a 
resin. 

[01 68] Drawing 48 shows the side elevation of BGA package mounted in the printed circuit board of the drawing 46 and the 
drawing 4/ . Moreover, drawing 49 shows the bottom plan view of BGA package of drawing 48 . 

LUlfeyj j This BGA package has the package mainframe (wiring substrate) 1 1, LSI chip 13 which was carried in this package 
mainframe 1 1 and covered by the resin 12, and two or more solder balls 14 arranged at the whole surface side of the package 
mainframe 11. Two or more solder balls 14 are arranged in the shape of an array at the whole surface side of the package 
mainframe 1 1 . 

[0170] Drawing 50 shows the side elevation of the status that BGA package of the drawing 48 and the drawing 49 was 
carried in the prmted circuit board of the drawing 46 and drawing 47 **. 
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[0171] That is, since it supports to the salients I8A and 18B prepared in the printed circuit board, the crushing condition of 
the solder ball 14 becomes always fixed, and BGA package does not have the situation where the solder ball 14 is crushed 
too much. j 
[01 72] According to the above-mentioned configuration, the linear salients 18A and 1 8B are formed in the whole surface ^ 
side (side in which the electrode in contact with a solder ball is formed) of a printed circuit board. For this reason, these 
salients 18A and 18B support, and the situation where a next door and the solder ball 14 of BGA package are crushed too 
much is lost. Therefore, solder balls contact, the package yield does not fall and a low manufacturing cost can be attained. 
[0173] Moreover, if salients 18A and 18B are constituted from a material which has low thermal resistance, a printed circuit 
board can also be made to emit the heat which occurs from LSI chip 13. 



[Translation done.] 



11/21/01 1:24 PM 



http://www4, ipdljpo.go.jp/cgi-bin/tran_web_cgtejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing 1 
[Drawing I 



[Drawing ? 
[Drawing 



[Drawing 5 
[Drawmg~o" 



[Drawing 7 
[Drawing a 



The side elevation showing BGA package concerning the 1st example of this invention. 
The bottom plan view of BGA package of drawing 1 . 

The side elevation showing the printed circuit board which carries BGA package of drawing 1 . 
The plan of the printed circuit board of drawing 3 . 

The side elevation showing the status that the package of drawing 1 was carried in the substrate of drawing 3 . 
The side elevation showing the printed circuit board concerning the 1st example of this invention. 
The plan of the printed circuit board of drawing 6 . 

The side elevation showing BGA package carried in the printed circuit board of drawing 6 . 

[Drawing £J The bottom plan view of BGA package of drawing 8 . 
[Drawing 1U] The side elevation showing the status that the package of drawing 8 was carried in the substrate of drawing 6 . 
LDrawing HJ The side elevation showing BGA package concerning the 2nd example of this invention. 
[Drawing uj The bottom plan view of BGA package of drawing 1 1 . 

LDrawing UJ The side elevation showing the printed circuit board which carries BGA package of drawing 1 1 . 
[Drawing 14] The plan of the printed circuit board of drawing 13 . 

[Drawing The side elevation showing the status that the package of drawing 1 1 was carried in the substrate of drawing 13 

[Drawing 16] The side elevation showing the printed circuit board concerning the 2nd example of this invention. 
[Drawing CT] The plan of the printed circuit board of drawing 16 . 

[Drawing igj The side elevation showing BGA package carried m the printed circuit board of drawing 16 . 
[Drawing i9J The bottom plan view of BGA package of drawing 18 . 

[Drawing 20J The side elevation showing the status that the package of drawing 18 was carried in the substrate of drawing 16 

[Drawing 21] The side elevation showing BGA package concerning the 3rd example of this invention. 
[Drawing ZZ] The bottom plan view of BGA package of drawing 2 1 . 

[Drawing 25 J The side elevation showing the printed circuit board concerning the 3rd example of this invention. 
LDrawing 23] The plan of the printed circuit board of drawing 23 . 

[Drawing 2S] The side elevation showing the status that the package of drawing 21 was carried in the substrate of drawing 23 



[Drawing 26 
[Drawing 27 



[Drawing 2$ 
[Drawing 79 



[Drawing 1U 



[Drawing 31 
[Drawing 32 



[Drawing?? 
[Drawing "54" 



[Drawing 35 



The side elevation showing BGA package concerning the 4th example of this invention. 
The bottom plan view of BGA package of drawing 26 . 

The side elevation showing the printed circuit board concerning the 4th example of this invention. 
The plan of the printed circuit board of drawing 28 . 

The side elevation showing the status that the package of drawing 26 was carried in the substrate of drawing 28 

The side elevation showing BGA package concerning the 5th example of this invention. 
The bottom plan view of BGA package of drawing 3 1 . 

The side elevation showing the printed circuit board which carries BGA package of drawing 31 . 
The plan of the printed circuit board of drawing 33 . 

The side elevation showing the status that the package of drawing 3 1 was carried in the substrate of drawing 33 



[Drawing 36] The side elevation showing the printed circuit board concerning the 5th example of this invention. 
[Drawing 37] The plan of the printed circuit board of drawing 36 . 

[Drawing 3%T The side elevation showing BGA package carried in the printed circuit board of drawing 36 . 
[Drawing 39] The bottom plan view of BGA package of drawing 38 . 

[Drawing 40J The side elevation showing the status that the package of drawing 38 was carried in the substrate of drawing 36 

[Drawing 41] The side elevation showing BGA package concerning the 6th example of this invention. 
[Drawing 47J The bottom plan view of BGA package of drawing 41 . 

[Drawing 43 J The side elevation showing the printed circuit board which carries BGA package of drawing 4 1 . 
[Drawing 4T[ The plan of the printed circuit board of drawing 43 . 

[Drawing 4b] The side elevation showing the status that the package of drawing 41 was carried in the substrate of drawing 43 

[Drawing 46] The side elevation showing the printed circuit board concerning the 6th example of this invention. 
[Drawing 47 J The plan of the printed circuit board of drawing 46 . 

[Drawing 4SJ The side elevation showing BGA package carried in the printed circuit board of drawing 46 . 
[Drawing 49J The bottom plan view of BGA package of drawing 48 . 
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[Drawing 50] The side elevation showing the status that the package of drawing 48 was carried in the substrate of drawing 46 

[Drawing 51] The side elevation showing the status that the conventional BGA package was carried in the printed circuit 
board. 

[Description of Notations] 
1 1 -- Package Mainframe (Wiring Substrate), 

12- - Resin, 

13- LSI Chip, 

14 - Spherical Solder (Solder Ball), 

1 5 - Substrate Mainframe, 

16 - Electrode (Terminal), 

17, 17A,-17D -- Salient of BGA package, 

1 8, 1 8A,- 1 8D - Salient of a printed circuit board. I 
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DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 



Drawing 1 
Drawing 2 



Drawing 3 
Drawing 4 



The side elevation showing BGA package concerning the 1st example of this invention. 
The bottom plan view of BGA package of drawing 1 . 

The side elevation showing the printed circuit board which carries BGA package of drawing 1 . 
The plan of the printed circuit board of drawing 3 . 

The side elevation showing the status that the package of drawing 1 was carried in the substrate of drawing 3 . 
The side elevation showing the printed circuit board concerning the 1st example of this invention. 
The plan of the printed circuit board of drawing 6 . 

The side elevation showing BGA package carried in the printed circuit board of drawing 6 . 
Drawing 9] The bottom plan view of BGA package of drawing 8 . 
Drawing 10] The side elevation showing the status that the package of drawing 8 was carried in the substrate of drawing 6 
Drawing 1 1 J The side elevation showing BGA package concerning the ^nd example of this invention. 
Drawing II] The bottom plan view of BGA package of drawing 1 1 



Drawing 5 
Drawing 6 



Drawing / 
Drawing 8 



Drawing 13 J The side elevation showing the printed circuit board which carries BGA package of drawing 11 



Drawing 14J The plan of the printed circuit board of drawing 13 



Drawing IS J The side elevation showing the status that the package of drawing 11 was carried in the substrate of drawing 13 

[Drawing 16] The side elevation showing the printed circuit board concerning the 2nd example of this invention. 
[Drawing 1 7J The plan of the printed circuit board of drawing 16 . 

[Drawing 18] The side elevation showing BGA package carried in the printed circuit board of drawing 16 . 
[Drawing 1MJ The bottom plan view of BGA package of drawing 18 . 

[Drawing 20J The side elevation showing the status that the package of drawing 18 was carried in the substrate of drawing 16 

The side elevation showing BGA package concerning the 3rd example of this invention. 
The bottom plan view of BGA package of drawing 21 . 

The side elevation showing the printed circuit board concerning the 3rd example of this invention. 
The plan of the printed circuit board of drawing 23 . 

The side elevation showing the status that the package of drawing 21 was carried in the substrate of drawing 23 



Drawing 21 



Drawing 27 
Drawing U 
Drawing IS 
Drawing 75 



[Drawing 26] The side elevation showing BGA package concerning the 4th example of this invention. 
[Drawing 27J The bottom plan view of BGA package of drawing 26 . 

[Drawing 28] The side elevation showing the printed circuit board concerning the 4th example of this invention. 
[Drawin g 27] The plan of the printed circuit board of drawing 28 . 

[Drawing 30] The side elevation showing the status that the package of drawing 26 was carried in the substrate of drawing 28 



Drawing 3 1 



Drawmg SI 
Drawmg S3 
Drawing 34" 
Drawing 35 



[Drawing 36 



[Drawing 77 
[Drawmg 7% 
[Drawing 317 
[Drawing 4U 



The side elevation showing BGA package concerning the 5th example of this invention. 
The bottom plan view of BGA package of drawing 3 1 . 

The side elevation showing the printed circuit board which carries BGA package of drawing 3 1 . 
The plan of the printed circuit board of drawing 33 . 

The side elevation showing the status that the package of drawing 31 was carried in the substrate of drawing 33 

The side elevation showing the printed circuit board concerning the 5th example of this invention. 
The plan of the printed circuit board of drawing 36 . 

The side elevation showing BGA package carried in the printed circuit board of drawing 36 . 
The bottom plan view of BGA package of drawing 38 . 

The side elevation showing the status that the package of drawing 38 was carried in the substrate of drawing 36 



[Drawing 41] The side elevation showing BGA package concerning the 6th example of this invention. 
[Drawing 4ZJ The bottom plan view of BGA package of drawing 41 . 

[Drawing 43 J The side elevation showing the printed circuit board which carries BGA package of drawing 41 . 
[Drawmg 44] The plan of the printed circuit board of drawing 43 . 

[Drawing 45] The side elevation showing the status that the package of drawing 41 was carried in the substrate of drawing 43 



[Drawing 46 



[Drawing 4*7 
[Drawing 4**? 
[Drawing""""*"' 



The side elevation showing the printed circuit board concerning the 6th example of this invention. 
The plan of the printed circuit board of drawing 46 . 

The side elevation showing BGA package carried in the printed circuit board of drawing 46 . 
The bottom plan view of BGA package of drawing 48 . 
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[Drawing 50] The side elevation showing the status that the package of drawing 48 was carried in the substrate of drawing 46 

[Drawing 5 1 ] The side elevation showing the status that the conventional BGA package was carried in the printed circuit 
board. 

[Description of Notations] 

1 1 -- Package Mainframe (Wiring Substrate), 

12 - Resin, 
13- LSI Chip, 

14 -- Spherical Solder (Solder Ball), 

1 5 -- Substrate Mainframe, 

16 — Electrode (Terminal), 

17, 17A,-17D -- Salient of BGA package, 

18, 1 SA,- 18D ~ Salient of a printed circuit board. 
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